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Different Ways of Fitting a Key. skillful mechanics naturally became build an hour [The wheel hub was about 11 


BY JOHN RANDOL. ers of steam engines of one form or an inches long, and I had an idea that the 





The steam engine building machinists other, and so the craft grew in numbers, smith was an old timer who would send up 
have an idea, perhaps it would not be too _ skill and importance and in its own esti- forging that would just about drive home 
much to say a long established and firmly mation; and although Corliss engines in vhen it had had a couple of rubs of the 
jounded conviction, that they themselves large sizes can be bought to-day for 334 _ file on each side, if the boat was to swim 
are the only real, simon-pure, bona fide cents per pound, the steam engine build is soon as the key-fitter said it would 
machinists in existence, and that all the’ ers still cling to the belief of other days Perhaps some of our inland machinists 
other machine workers are mere inte! and insist on the honor of first plac: would have to thir twice to be sure 
lopers, specialists, skilled laborers, ‘one among iron-workers vhat shape the key ought to be to pass 
thing hands,”’ not really “‘machinists” at \nd they are really not so far out « the stern-post and drive out when the 
all. the way after all. They are far from hay shaft bearing covered the keyway in the 

This belief came in undoubtedly, when ing the best shops, or the best tools, o1 wheel hubs, but of course it was an 
steam engine manufacture came in, and the best management of any iron working every-day matter with these men, and 
the steam engine was regarded as the establishments, and many oj the old steat the key came back, yet warm from the 
miracie it is, and when the millwrights and engine building shops of high repute ar forge, in the shape shown in Fig. 1. The 

















Fig. 2. THE FITTING PROCESS Fig. 3. THE DRIVING HOME 


blacksmiths, who preceded that class either closed or are making a mere show key itself was only a little piece of the 


of mechanics now called “machinists” here of running on what jobbing they can pick forging the boy brought down to dry 


I 





and known as “engineers” on the other up, but the engine builder’s men are most dock. The remainder was an offset por- 
side, first found that steam was hot, and _!y all round machinists, and can do a job _ ter-bar, with a good, substantial gib-end 
could squeeze through a little hole, and with or without tools, as the case may de- for driving out, and the offset was enough 
“steam fits’ were considered high grade mand to pass the stern-post. The key was re 

' workmanship, and a knowledge of the The new wheel had been pounded home ieved in the middle for about a third of 
slide valve and the workings of the high on the shaft of the little steamer with a ts length, and was by no mear sO 

pressure engine was held to be way up _ battering ram, and the pattern for the key ooth as I expected to see it 
among the eternal mysteries, as again, in had been whittled with a jack-knife and First the boss key fitter, who had a 
fact it is, since it is as far as we have gone smoothed with a new coarse file to fit. and) brand new 14-in bastard file, a hammer 
towards the production of power in quan the boy had gone to the shop for the key and flat chisel, and a light sledge, but no 
tities to suit at a cost which we can afford forging, and the boss of the job thought vise. set outside callipers to the width of 
to pay. As steam engine building became he would have the key driven in the wheel the keywav. probably not more than half 
more in demand, the brightest and most and the boat out of the dry dock in about 64th out of the way. Then the helper 
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held the a big block of wood 
screwed to the deck of the floating dock, 
while the boss fitter filed the point of the 


key on 


key to what he guessed was about right 
by the the key 
pounded into the keyway as far as it 


callipers, and was 
would go, and then pounded out again, 
bearing good marks of the keyway size, 
and the fitter set his callipers over again 
to these marks, slid them along on the key 
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done well enough what fault can be tound 
with the job? 

Of course, the tool-maker will say the 
job was a botch, and, of course, the boss 
key fitter who did the job would, it he 
“Ci 


saw the tool-maker fit a key, say: 


ves, he’s making a white-shirt job—can't 
tools.” 
too! 


righi 


a shop full of 


the 


do nothin’ without 
Both these 


maker 


good mechanics, 


and the boss key fitter, are 











Key 
l 7a | 
Fig. J 
forging (which was nowhere near to — = 
size), and said the blacksmith didn't 
seem to take much notice of his sizes 
lately Fig. 2 shows how the helper held 


the key on the block, both for chipping 
and filing, as the fitter took a chip with 
a chisel off all of one side of the key, and 
filed it smooth, which did not take long, 
as his chipping was smooth and the file 
was new. The key was tried once in 
the keyway, driven out again, the marks, 
which were not so numerous as to cover 
the key 
more, and to this setting of the callipers 


surface, were callipered once 
the key was finished by the rough file, 
until the boss fitter said he guessed it 
would go in, and it did, the boy driving it 
the 
right, a little way every blow, and did 
much than at 
engineer of boat, 


home with sledge. It went about 


not drive harder at last 
first. The the 
watched the driving, said it was a good 
fit. When it was driven up to the mark 
the marked it the 
chisel, close up to the wheel hub, as in 


who 


helper round with 
Fig. 3, and the porter-bar was broken off 
with the sledge; the break was smoothed 
the file, the shaft nut 
screwed on, and we were afloat inside of 
the hour. 

When I think of the tool-room proce 
the 


over with was 


dure, the milling or shaping, trials 
with a square and the smooth filing which 
would have been put on that key had it 
been fitted by “the best methods known 
trade,” it that 


there is more than one way to skin a cat 


in the seems very clear 

I really don’t think myself that the key 
touched all over on two sides after it was 
driven, and I have a haunting suspicion 


that it was bigger at the point than any 


where else, and that the boss key fitter 
knew pretty well what he was about. But 
I don't think the wheel will work loose, 


and I do think the key was fitted, chipped 
filed, 
quicker by at least one hour than if a tool 


and without a vise, in quick time, 


maker had done the work, and if it was 





Mi, 


_— 
— 


th 


{ 





Fig. 1. 


in their views, but they would not change 
places to anyone's satisfaction, and ot th 
two I really think the boss key fitter was 
skillful though not the 


better tool-user, and that he has at 


the more man, 
least 
as good a claim to the honorable title oi 
as the tool-maker has 

a , A 

\ United States patent was 
\pril 6th for “an 
ating and distributing music electrically,” 


“machinist” 


issued on 
apparatus for gener 
175 claims, 
the ‘Patent 


embracing occupying nearly 


eleven pages ot Otthice Ga 


rette 
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Gear-Testing Machines. 

We illustrate herewith three gear-testing 
machines in use at the works of the Brow: 
& Sharpe Manufacturing Company, th: 
purpose of which is to determine if th: 
gears are correct as soon as they are cut, 
instead of waiting until they are sent to 
the assembling department with the result 
of annoyance and delays in case the gears 
do not mesh properly when put in place 
This system of testing also puts a check 
upon the workman by detecting faults be 
fore the identity of their author has been 
lost, and in the case of a large lot of dupli 
cate gears it serves the purpose of gaging 
the gears from time to time and knowing 
that they are correct, thus making it im 
possible to accumulate a lot of gears be 
fore an eror in the setting of the gear cut 
ter has been detected. 

The set 
of standard arbors and bushings for the 


machines are provided with a 


different sizes of hub holes, which are so 








TESTING SPUR GEARS 


mounted that the gears can be adjusted to 


properly mesh together, when suitably 


verniers enable the 
the 


mounted scales with 


center distance to be read off, or 
arbors may be first set to the correct cen- 
ter distance and the gears be then put in 


The 
the 


place and tested for accuracy. ma- 


chines are in constant use in gear 
department, being used by both workmen 
and inspectors 

The spur gear testing machine, Fig, 1, 


bed 
in it at a fixed point, and one in a slide 


consists of a with an arbor located 


which can be moved to give the required 
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center distance for the gears to be tested. 
These gears are mounted on the arbors, 
being fitted to them by means of bushings 
selected from the set shown back of the 
bed. The slide is moved until the gears 

esh properly and is then clamped in 
position by means of the lever shown 
lhe gears are turned by hand, to see that 
they run true and that the teeth have a 
bearing the full width of their faces. Ii 


only one gear of a pair is to be tested 





it is run with a gear of the same pitch 
} selected from the gears shown in the 
case below the table. The scale and ver- 
nier on bed and slide already mentioned, 
test the center distance 
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Ola 


testing bevel gears, the bracket and hand- 
wheel 
When 
tested the 


together 


noticed that when 


removed. 
are 


nearer 



























~ Fig. 2. TESTING 











rig. 3. TESTING BEVEL GEARS 


[he machine shown in Figs. 2 and 3 
s shown arranged for testing bevel gears 
ind wornis and worm wheels In this 
case there are two slides, one on the bed 
idjusted by means of a screw with a half 
nut that can be readily disengaged by 


means of the lever shown, so that the slide 
nay be quickly moved by hand: the other 


on the upright, also adjusted by means 








WORM 








ess Overhaneg 


tested 
worm 


Fig 


testing 
heads carrying 


tion are 


made to swivel 





ta 





LARGE 


? 
o test beve 


tt 


tate the setting to t ed angle 
Chis machine is nged so that it ma 
be driven by power The lever show 


on the head, at the right, is for accurately 


adjusting the center distance when tes 
ng spur gears ina inner le famili 
bv vernier cal pers 
A A A 
Gear Arm Proportions. 
BY HENRY HESS 

rhere are probably few simple details « 
is general use as gear arms, in whi 
there is a greater variation of size, under 
similar conditions Che text-books giv 


various formule, generally quite arbitrary 


some, it is true, base the proportions o1 
the strength of the gear te« d tl 

ratio1 because as the load must be car 
ried by the teeth, the arms need not be 
stronger and certainly should not be 
weaker than the teeth Untortunately 
however, the methods of determining th 
strength of gear teeth are anything bu 


correct, different authorities varying enor 
mously in their results. At least this was 


Lime 
j 
i 


so until quite recently, or up to the 
Mr. Lewis brought out his method of 
calculating gear teeth; see “American Ma 
chinist’” of May 4 and June 22, 1893, and 
february 18, 1807 

In deducing a formula for gear arms, | 

assumed that the thickness of the rim 
is sufficient to distribute the load between 
the arms; this assumption is quite justi 
tied, as such a depth is necessary to pre- 


{ the rim between adjacent 


vent bending « 
irms. By equating the expressions fot 
the tooth strength and that of a beam sup 


ported it one end and loaded at the other, 


the general expression arrived at 1s 





SPUR AND BEVEL GEARS 
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DIRECTIONS: Trace up from the No. of Teeth to the Pitch Diagonal, then Horizontally to the Vertical above 300 Teeth, 
then Parallel with the Nearest Diagonal to the Vertical Headed with the Arm No. “E”; then Trace'to the left Horizontally to 
the Vertical “R” representing the Ratio of Face Width to Circ. Pitch, “R”. Take the Nearest Diagonal as the 
Arm Base Thickness “E” 
PROPORTIONS OF GEAR ARMS FROM DIAMETRAL PITCH. 
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DIRECTIONS: Trace up from the No. of Teeth to the Pitch Diagonal, then Horizontally to the Vertical above 300 Teeth, & 
Trace Parallel to the Nearest Diagonal to the Vertical Headed with No. of Arms; then Trace to the left Horizontally to the 
Vertical “R” representing the Ratio of Face Width to Circ. Pitch. Take Nearest Diagonal as Base Thickness of Arm “E”. 
PROPORTIONS OF GEAR ARMS FROM CIRCULAR PITCH. 
& = ratio of face-width to circular pitch If it is preferred to use the face-width BU 
imetra 
é tself. instead of its ratio to the circular oD? A 
cA, . sil lial By these formule the dimensions of a 
F = face width; iii gear arm of any section whatever can be 
¥V = number of gear teeth; , C*F(N—7), ie alae determined 
A == number of arms. : 50 4 ee \s by far the great majority of cast gear 











arms are of elliptical cross-section, these 
expressions are reduced by inserting the 
terms of the modulus of resistance of an 
ellipse in which the major axis is double 
the minor, and the formulz become, when 


Vi the thickness of the arm at its base, and 


i the width of the arm at its base; 
? , (N—7) C?R LV —7) C? Ff) for circular 
f \ A \ oF \ pitch. 
(A ri (A 7\ 92 / for diam et 


ral pitch 


\ 20 A D \ 20 A LP? 
To reduce the labor involved by the 
mathematical solution, the diagrams have 
for diametral 
the 


been constructed, one 


pitches from 10 to 3, and 
other for circular pitches ranging from 
1 to 3 inches; as 3 diametrical pitch is very 


nearly equal to 1-inch circular pitch, the 


ranging 


second diagram extends the range of the 
first without a break, so that, between the 
two, any case likely to arise will be taken 


care of. Diametral pitch is given in the 
t d > 
A 
2D 
| 
2d 
| 
Y 
™ 
v 
<«— D > 
Fig. } 


PROPORTIONS OF 


first diagram, as the more general prac 
tice uses that for small and medium-sized 
gears, while for large work, circular pitch 
is generally employed, and is therefore 
used as the basis of the second diagram 
Two diagrams are required, as the in 
clination of the pitch diagonals toward 
the end values would become too slight 
to admit of accurate reading on a single 
one. 
3y tracing the number of teeth from the 
bottom scale to the pitch diagonal in the 
main portion of the circular pitch dia 
gram and referring the intersection to the 
vertical scale under 8, the value is found of 
(V—7) C3 
20 A 


for any other number of arms this is 


for A S arms; 


modified by employing the auxiliary por 
tion of the diagram at the right, referring 
the value just found along or between the 
nearest slant lines to intersection with that 
vertical representing the number of arms 
actually used. By now tracing this hight 
horizontally to the left to that vertical R 
representing the particular ratio of face 
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width to circular pitch employed, and 
taking a reading from the nearest slant 
line crossing this vertical, the value first 
found is multiplied by Rk and the cube 
root extracted. 


be- 
circular 


Usual practice gives a face-width 


tween two and three times the 
pitch, but other proportions 


are occa- 


sionally met with, and therefore ratios 


from 1% to 4 are given 


Concise directions are printed on the 


Dotted trace lines of the fol 


diagrams. 
lowing examples are also drawn in: 

Ex. I teeth, 4 
diametral pitch, 6 arms and ratio of face 
width to circular pitch = 2%. 

Trace 100 teeth up to diagonal for 4 
pitch, horizontally to number of arms 8, 


Given a gear of 100 


slantwise up to number of arms 6, hori- 
zontally to the left to ratio 2! 
and 1” 


which is 
intersected between 15-16” there 
” 


fore thickness of arm is to be taken as I 





A 
2d 2D 
Y 
Y 
D American Machinist 
Fig, 2 
HOLLOW ARMS. 


” 


and width as 2 By calculation the di- 
mensions are 0.”96 and 1.08. 

Ex. 2.—Given a gear of 270 teeth, 2” cir- 
cular pitch, 6 arms and ratio of face-width 
to circular pitch = 2. 
find 314” full as 
thickness of gear arm at base, and 614” 
full as width. The calculated dimensions 


Trace as before and 


3."27 and 6."54 agree almost absolutely 
with the much more quickly obtained 


values by diagram. 

In large arms the designer will fre- 
A satis 
in which 


quently prefer a cored section. 
factory one will be that of Fig. 1, 
major and minor axis of both core and 


arm are relatively as 2to 1. By equating 
g é ] 


the moduli of resistance for solid and 
hollow elliptical sections of these pro 
portions, it is found that 

¢ PD - a s 

E' dD . in which 


Fis the thickness of the solid arm as ob- 


tained by diagram or formula; 

d and D are dimensions of the cored arm. 
(See Figs. I and 2.) 

1 


In order to lessen the work of making 
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the core-box by substituting flat surfaces 
for curved ones, an approximation like 
Fig. 2 will add but slightly to the weight, 
as is shown by the ellipse dotted in for 
comparison. 

The ellipse outlines are formed of cir- 
cular arcs struck from four centers, 
will approximate very closely to the true 
The the core 
sides is readily apparent from the sketch. 


which 


ellipse. construction of 


The arm taper is stated as I in 32 and 
16, respectively, for the arm thickness and 
width; this gives a pleasing appearance for 
a moderately long arm; but it is not a 
hard-and-fast rule, as a greater or lesser 
taper may be employed to suit the design 
er's fancy without affecting the strength 
of the arm, unless the taper is made s 


excessive as to bring the dimensions at the 
rim down to one half of these at the base 

Arms have been proportioned by this 
method at the Niles Tool Works, for a 
very wide range of sizes with satisfactory 
results on lathe change gears and heavy 
plate-roll driving gears 

As the tooth and arm are of the same 
material, the method is satisfactory for 
all cast gears, but this must not be inter 
that 
formula will prevent shrinkage strain due 


preted to mean this or any other 
to relatively large hubs or very heavy 
rims; where these occur, great care must 
be excercised in the foundry and it will 
not be amiss to add a 


also generous 


amount of metal to the arms 
A A + 

The year 1896 seems to have been un 

usually prolific of loudly and widely ad 

but 

worthless mechanical “inventions.” 


and 
The 
“Engineering News” devotes two or three 


vertised, unusually visionary 


columns to the enumeration of a score or 


more which attained national notoriety, 


The the 
Brambel Sleepy Eye rotary engine. 


was thi 
The 
Chaquette merry-go-round air compres 


greatest fake of year 


sor, of Bridgeport, Conn., the home of t 
Barnum-Bailey show, would have mad: 
notable addition to the attractions of the 
“greatest show on earth,” only that it 
would be impossible to transport it. <A 
great amount of money has been spent 
developing this wonder, and we are in 
formed that it is not dead yet. The “Er 
failed to in its 
collection the Bazin roller steamship. It 


gineering News” include 
was probably not included because it was 
not an American affair, and because, als¢ 

the 
It, however, has all the other quali 


it lapped over so far into present 
year. 
fications for inclusion in the category of 
absurdities. It has lately been tried 

France, and it is a pronounced failure. It 
is now undergoing various “improve 


ments.” 


A A A 
When steam becomes visible it ceases 
to be steam. The exhaust seen coming 


from an engine consists of particles ot 
liquid water mixed with air which is grad 


ually absorbing it 
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Multiple-Spindle Drilling Machine § which will be readily understood 1 rack and pinion, and the spindle sleeves 
for Heavy Work. rom the engraving. The carriage 1s coun are securely clamped aiter adjustment. 

We give herewith an illustration ot! terbalanced by weights within the co Phe vertical travel of carriage or head 1s 
large-size multiple-spindle drilling ma nns, is fed automat \ by das 24 t t veen the 
chine which was designed specially fo1 v be desires nd n auto tic stop Ol e re \ ‘ om 
drilling eight holes simultaneously in the !0! the feed motior It will be noticed 24 to 40 hes t t be 
frames of electric motors for railway pu e reduction speed by gearing is tween any t p cular 
poses These are of steel, and the ma ( considerable that vert machine } é > ines 
chine is designed to drill holes up to I 5-16 ed shatit al e bevel we bove e being co ( ders 
inches diameter in that material run at relatively high spee« Che spindles (Pr tt & W vy. HH ( to 

In these days the conditions of manu re all driven from a central gear whe d om tw 3 ve t es simu 
facturing are such that one can seldo1 nd by means of u ersal couplings, t tan sly 
ifford to drill only one hole at tit lrill cnindles propet in on ola: wie t t 28,00 


A A A 


Bellows’ Combination Square and 
Protractor. § uo3.- - Leg 


‘ \ } 
juare ‘ | ct ‘ ¢ 
Standard Tool ( Athol, M 
equires CXplal Phi entral 





\V 
COMBINATION SQUARI LEVEL AND 
PROTRACTOR 


screw ep 1 tie ? 
nto ‘ ett ( ect 
1 ré \ ‘ ad 
| | 
yiit ( tiie 
1h¢ 
: ‘ { vt \ ra 
g + rs Vic] t t 
ns to the disk at the center, and may 
, 





MULTIPLE-SPINDLE DRILLING MACHINE ( Chu X | 


porters of A re 

where more can be done, and this ma-_ set in any required position; which setting — port suc to 
‘-hine is typical of a line of similar ma s provided for by means of adjustab nec t 
hines, the smaller ones being kept in rms clamped to the under side of the cat pany wit nines thie P 
stock. though machines of the size and riage, the outer ends of these arms con to 50,000 pounds sterling QO: tl :0,000 
weight illustrated are usually built to stituting the bearings for spindles. Th pound ¢ ribs ( 
order spindles are made to take the No 4 Morse paid cas] hare ind 10,000 pound 

\s will be perceived, the machine con- taper shanks, and have ball bearing thrust — bee llotted good will for the old busi 
sists of a bed plate on which stand two : They | e al dependent vert ne ( g 10,00 I ther 
substantial uprights, the inner faces of cal adjustment of 4 inches to compensate sue when required e bearing ot this 
which form guides to which ts fitted the for different lengths of drills, or to enable action on the prospect r trade sroad 
carriage which carries the drill spindles drilling to be done different leve \metr t nifi 
ind the driving and feeding mechanism desired. 7 t t operated b cant 
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Large Cylinder-Boring Machine. 

We give two views o/ an interesting ma- 
chine tool for boring the cylinders and 
valve seats of Corliss engines. It is ar 
ranged also for miscellaneous boring and 
The machine is provided with two 
one I4 one 7 

Each of these is fitted with a 
head The to the 
head is obtained through the low column 
the left view of 
this for that 
purpose; the saddle 
and main spindle for the purpose of mis- 


facing. 


bars, inches and inches 


diameter 
sliding 


sliding feed 


shown at hand of front 
is put in 


the 


machine; column 


construction of 


cellaneous boring preventing the applica 


t107 of the feed to the saddle. 





The traverse of the 7-inch bar is 8 feet, 
this being measured from the point of the 
tool on the facing head next the main 
The maximum distance from the 
the 


column. 


point of tool on facing head next 
column to the outboard bearing is Io feet 
The main spindle is 8 inches diameter, 
and has 60 inches traverse, with a sliding 
bar to The 


furnished with one pair of 


bore 60 inches. machine is 
port-boring 
bars to bore § inches diameter. The maxi 
mum distance from the top of the table to 
the center of the upper boring spindle is 
The table is so arranged 


the 


7 feet 4 inches. 
that the upper facing head, or one 
furthest from the main column, will clear 
the outer edge of the table in boring 
smaller cylinders 


The machine is adapted to bore the main 
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bore and two ports simultaneously of cyi- 
inders of the above specifications, and 
covering a range of diameters from 14 to 
60 inches; and it is adapted to bore the 
main bore and one port simultaneously of 
cylinders from 12 to 14 inches diameter 
It is also arranged to face, counterbore 
and turn the flanges of frames. The ma- 


chine 110,000 


weighs, approximately, 
pounds. 

Unfortunately the front view is some- 
what obstructed by posts which support a 
line of shafting, but a good general idea 
of the tool is given by the engravings. It 
was built by the Niles Tool Works, Hamil 


ton, © 


MACHINE 


A LARGE CYLINDER-BORING 


Some Barriers to Progress in Ma- 


chine Design. 
BY CHARLES HOTCHKISS. 


There has been much written about 


machine design, but very little about de- 


and their relations to the busi- 


signers 
ness and the oftice of the work in which 


may be engaged as employes o1 


thes 


partners 


ll give expression to a few thoughts 


I wi 
iat come to me, bearing upon this matter, 


tl 
after many years of experience as machin- 
and 


ist, designer engineer 


First, I will say to the young man am 


bitious to become an engineer, by all 


means aim to get at the head of your busi- 


ness, but if experience counts for any- 
thing there is much you must learn be- 
side the laws governing machine design 
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ing before you can succeed, and chief of 
all you must learn the laws governing 
your employers or partners, who may 
not be experienced as designers, drafts- 
men or engineers. 

Get first, then learn to 
manage your superiors; with both these 


you will succeed, let either one be lack- 


experience 


ing and you will fail unless you are so 
fortunate as to be associated with men, 


who, from their own experience, have 
learned to put themselves in your place. 

[he progressive designer must learn 
to think, I learn to think, for 


nental process required of him is widely 


say the 


different from that his employer is called 





upon to use in the office and about his 


general business relations; it is one not 
found in 
on a 


with 
The 
mental process known only to himself, 
ind 
explain to others. It 


iurnished a diploma or 


books. designer must carry 


it is necessarily one that he cannot 


is built out of his 


“work-a-day” experience, his study, his 
reading and observation, it is constantly 
undergoing change and must continually 
be at work within his mind at the shop, 
it his home, on the street, everywhere 
must his mind be working out the 


1anges that constantly call for adjust- 


and if he is a progressive man, 


to his time, he soon passes beyond 


the mental grasp of others who are not, 
like himself, making these problems their 


entire study to the exciusion of 


| others 
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Right here let me say to the empioyer 


or partner busy with his office, the en 


ployment of labor, adjustment of wages 


purchase and sales and all the care and 
study this implies, that you cannot 
the nature ol the case, long re cK 
petent to discuss engineering questions 


with your engineer, if he is a stu 





his business, unless you have el 
grasp far supe » that of most men 
The designer ust constantly consid 
the fact that others, who must be con 
sulted, do not and cannot know the exact 
truth of what is in his mind to bring out 


in a proposed design. He must remem 
ber that no remarks of his 


to the mind of another the whole truth 
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FRONT VIEW OF CYLINDER-BORING MACHINI 


bout a machine 
as yet worked out by means of drawin 
into a design, for we must not forget that 


thoughts are not designs \ thought of 


lea, but never a design until it has mate 
orm 

How tew ther re, who iving never 
ee! personal est ble or tii ea 

on otan hit ‘ 1 t le 
t s laking ) terns nad thie yn I 
struction of it so that it will perform its 
vork as, intended e any eption o 

e mental proce by the whole is 
ccomplished Her s one who w tell t 
you that he t desig erelo 

e employs you to t in that pacity, 
tut he insists that nu tell | bout 
he chine before 1 desig yrdet 


l rceumstance 
» f 
there \ plovers | 
ntence it W ) ppeal to ) 
t re t] ry supe! t1) 
t v pel I 
' n ry 
- it 
t ro bre 
11) \ 1 } ) il ! 
ed | 
' ? ‘ ? ) 1) ? 
' 
t t t . 
} \ » te hoast ' t 
} aa 1 { 
Vo 5 g imiGd U ‘ 
1 kery. ¢ ting tl } t 
9 ] 
l a ) 
S ick pp Wilh | I { 
S They und tand that ( 
lu ] ‘ 1, to ) ‘ 


t you may not waste time on some de l 
rT ] 97 like ?Nm01n I > 
vn e does not like, assuming to be a cs 
tic after stating what you know very _ that 
l to be true. t t e is not a designe ily 
yre unable to understand the men ls 
re oO 1 desig There re osts he | 
‘ competent to riticis¢ Oo ¢ 
‘ 1 ’ } t , * titt 1 ¢ kL ] 
ed ( e, WhO are no ted to talk l 
t i esigner ibout the det d 
| sed cesigti nd yhnen su en 
per » be in thority and insist t 
neg the esigonet ow to 1 ‘ ‘ t 
ne before the sign is worked out ) 
the te yf a completed mac ne, dis l 
' 1 1 + ] ioner rt ' 
os | S ire int aesigner c¢ in oO 
lure he tries to please Yet how eed 
‘ : , 4 
y ny of the Ire <S SOIG S machin \ 








low they expect you 
petore you 
<perimentally 


yelieve the 


( ( 1 r to 
e its 

r r urt 
| ro. 

I { irious 
their p e 

ws 
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one who has given a life to such matters 
or others? Yes, sketches have their place, 
and should be used more than they are in 
some shops, and some draughtsmen spend 


too 


much time upon drawings; but it is 
an insult to thousands of really intelligent, 
hard mental workers to assert, as so many 
employers do, that the drawing-room is 
n expensive luxury, or that draughtsmen 
ire all alike, and have no conception o! 
the value of time 

\nother that 


hould surrender all authority over and 


will insist the designer 


onnection with his creation when he 1s 


with his drawings; that several 
attached to the 


the fore 


through 
preces of “red tape” be 
scheme from that on, and that 


man should ignore the designer during the 


construction of the machine. In such a 
ase as this, the designer = suffers 
reat injustice, for who is best fitted 
to carry a creation on to perfection 
f not the creator himself? Who best 


knows how to correct errors and supply 
deficiencies? forthese willalways be found 
in anew design. In fact, it is the greatesi 
injustice to assume that the designer is 
through the work of designing before the 
machine is completed and working to his 
satisfaction. In justice to him and in orde: 
to obtain the best results, the drawings, 
patterns and construction of the machine 
itself, should be directly under his care, 
for they all serve him as means by which 
to perfect his creation. There is nothing 
quite so mean as to steal an artist’s picture 
before he has finished it and then criticise 
it. The designer in very many cases must 
face this, and in some cases he must stand 
by and hear the fundamental principle of 
his creation set aside as worthless, when 
he knows full well that the critic is entirely 
ignorant of the principle upon which much 
time and study has been spent, and many 
times a patent obtained; and this after the 
critic has, when looking at the drawings 
and listening to the designer’s explanation, 
expressed great admiration for it, not only 
to him but to others; thus showing what is 
that he 
pretended to 


so otten never understood 
what he 


hardship the designer 


true 
There is another 
s sometimes obliged 
t such em 


to undergo. IT am thankful th: 


ployers and superintendents are very few 
1 
I] 


but there are those that will insist upon 


the adoption of their suggestions as to de- 
tails and proportions, and when the ma 
chine is completed pronounce it a failure 
and seek others than the designer to cor 
denying that those details 


rect its errors, 


and proportions were ever suggested by 


them 

Again there are those who go away 
from home once in a great while, and 
when they return the designer has to 
itch it 

“The Whale Manufacturing Company 
I visited do not have any drawing room 
at all, but a very bright mechanic, who 
does not style himself an M. E. (but all 
the same a mighty smart fellow; knows 
how to make dollars and = cents. he 
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does), he makes sketches on common 


everyday paper, with a common every 


day pen, puts plain figures upon them 
the 
letter 
designer explains that “we 
that 


very 


and preserves whole by copying in 


an ordinary press.” In vain the 


are not mak 


ing whales,” or “those sketches are 


most likely for simple or familiar 


types of tools, and that more complicated 


and new matters of design are necessarily 


worked out by drawing.” The explana 


tion, in most cases, will be unavailing 
Upon another of those rare visits to 
other shops he will meet the mechanic 


of the other extreme, a bookworm M. FE 
and when he returns the designer has to 
catch it again. This time he is informed 
of the mystery of the “factor of safety.” 
“All of the 
pany’s tools are designed with a factor 
out 


special and wonderful formulas. 


Bridge Manufacturing Com 


own 
Here 


after, all our designs shall have factors of 


of safety, figured from their 


safety in them, and all the present ma 
chines must have factor of safety attach- 
ments put on.”” In vain does the designer 
explain, that the factor of safety applies 
to bridge construction, where weight of 
beyond what is for 


material necessary 


safety is objectionable, that we are not 
making bridges, but rather machine tools 
that Around this 


of safety question, as around many others, 


must be rigid factor 
are gathered other fad followers beside 
the one just spoken of. It is easy to un 
derstand what the factor of safety means 
when applied to a bridge, but when ap 
plied to machine tools, I cannot see its 
fitness. A machine tool is worthless long 
before the point of breaking, or even 

(thanks to Henry 
this fact). When a 
I used a planer made sometime in 


bending, is reached 


Binsse for voicing 
boy 
the forties, that was not worth six cents 
as a planer, but as a factor of safety it 
was a great success. It never broke in two 
or bent the uprights over at an angle, 
you could trust it implicitly, for it would 
not cut deep enough to injure anything 
and could be left alone to itself when run 
ning, for hours at a time, with no danger 
of anything haprening 

There must be many things beside 
mathematics and formulas in progressive 
machine designing, and first of all there 
should be iron, and enough to absorb o 


This 


an amount of iron, in such places and 


prevent all vibration. means such 


iorms, that should a designer to-day be 
foolhardy enough to actually prepare the 
drawings and patterns for such a design 


he would be told that he had “over-done 


it; and, should a manufacturer dare to 
put such a tool on the market, he would 
find it diffeult to get paid for the iron 


Every progressive designer puts all the 


iron into his design that his employer will 
allow him to and all the buyer will pay 


for; he also approaches as near to real 


improvement in form as is safe for him 


to do and escape criticism from the book 


worms, whose well knows, 


opinions, he 
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have a strong hold on those upon whom 
he is dependent for employnient. 

Wendell Phillips once said in an ad- 
dress to the Phi Beta Kappa, of Harvard 


College, that “her workshops, not her 
colleges, made England for awhile the 
niistress of the world; and the hardest 


job her workman had was to make Ox 
ford willing he should work his wonders.” 

How true it is many times that the hard 
est problem the designer has to master 1s 
the unwillingness of his employer or sup- 
erintendent to allow him to progress 
Many the 
ceeded only by being able to manage their 
many of 


are engineers who have su 


superiors in authority. <A great 
the inventions and the improvements that 
have helped to make the wealth of the 
New 


forced upon unwilling employers by keen, 


manufacturers of England, were 


careful engineers 


In very many shops, some, if not all the 


difficulties I have mentioned, stare the 


engineer in the face and, sooner or later, 
he drops out of the race with the reputa- 
tion of being unsuccessful and others 
come on, only to in turn drop out, but 
such shops are not in the long run the 


] 


successful ones: rather those in which 4 


broader spirit prevails, where men are 
employed to assume and carry certain 
responsibilities; where men are trusted; 
where an opportunity is given them to 
prove their ability. 

There are no concerns so successful as 
those who have a large number of loyal 
helpers among their employés, and there 
are no concerns that have loyal helpers 
where the 
boasts that he does not trust anyone 


employer or superintendent 

I have dwelt upon the dark side of the 
engineer's experience, but have not exag 
He is the football of the various 
Were 


able 


gerated. 


authorities of too many shops 


he not usually a man of resources, 
to make something out of conflicting re 


quests, suggestions and orders, much of 


the machinery manufactured would be 
Why make it as hard as possible 


for him by standing in his way? Why not 


useless. 


help him to give his mind and experience 


full play in order to bring out the best 


him? In short, can you ey 


that is in 
pect to get loyal help from intelligent spe 


cialists in any line, if you insist upon 


thrusting vour self-confessed ignorance 


in their way after employing them to pet 
form for you as experts? 
reader can say that all 


I am glad the 


concerns are not managed in this way 


rue, there are those (I wish there were 
more) that are managed upon a broader 
plan, where intelligent employes can pre 
serve their self-respect and enjoy the con 
fidence of their superiors; I am also glad 
to note that such concerns are usually 
successful. Their success is due largely 
to the loyal helpers they have had in 


their employ, and this loyalty is the na 
tural return of intelligent employés for 


honest and frank recognition of, and 


respect tor them in wr \ "10Uus positions 
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Magnetic Chucks for Bicycle Work. ground after hardening The special by the detachable bushing £, which forms 
Our readers will recall our publication feature aimed at in this class of work is the external pole of the magnet and can 
last year of a decided novelty for planer the rapid mounting and detaching of the be exchanged for other bushings of vari- 
and milling machine work in the shape parts as well as absence of distortion due ous sizes and contours to correspond 
of a magnetic chuck by Mr. O. S. Wal- ¢t° the pressure of the jaws of common. with the piece to be held Che itral 
ker. who is connected with the Norton Chucks. These operations are performed part B is bushed with a hardened steel 
very quickly, as the lathe does not have sleeve B® provided witl pil ey Bs 
to be stopped nor even slackened [The which is inserted after t ole | been 

gripping powet — - 
is controlled by 


the foot lever 
switch which 
operated by the 
machine at full 
speed 

Fig. 1 shows 
the chuck in 
place upon 
common — speed 
ithe and more 


particularly illus 


trates the _ foot 


power switch 





which has a hori 





















zontally swing Fig. 2. REAR VIEW OF CHUCK 
ing movement P 
Fig 2 is a rear view and shows more B / 
particularly the brush holder and brushes £ 
conveying the electric current to the 
chuck 
Fig. 3 shows the internal arrangement , 
of the chuck, in which B is the main 
skeleton of the apparatus, provided with 
a screw-threaded hub B! for mounting 
the same upon the lathe spindle A!. The 
non-magnetic washer B* and the threaded 
flange B* form spool heads for retaining 
the coil D, the terminals of which con Fie. 3 
Fig. 1. CHUCK IN SPINDLE. nect to insulated rings 4 and 5, which SECTION OF CHUCK 
Soft Steel 
Face Hardened Steel 
Plate Hardened 
Steel viag Coa 
a | =i/ ae “yl 
Drift 
Fig. 4 Coil Chamber Fig. 7 Fig. 8 , ie 
Brushes Fig. 5 
= =a sy x 
i By L 4 h 





Hardened Steel 
Fig. Fig. 12 Fig. 13 Fig. 14 Fig. 15 


DIFFERENT ARRANGEMENTS FOR HOLDING WORK 
Fig. 10 


Emery Wheel Company, of Worcester, run in contact with the brushes 3 and 6. ground out dead tru Various hardened 
Mass. Upon the threaded flange B* is screwed steel plugs as F are fitted to this hole and 

We show this week some recent de- the enclosing shell C, continuing the splined upon one side to fit the key B® 
velopments of the same principle intended metallic magnetic circuit to a compara- The ends of these plugs are tapered 
more especially for chucking bicycle parts tively small opening at the front end of slightly and fit the center holes in the 
such as cups, cones, etc., while being the chuck, screw threaded and bushed pieces they are designed to center. In 
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some cases an adjustable soft steel sleeve 
I. is slipped over the end of the plug to 
assist in conveying lines of magnetic force 
The end F? of 
forms the other pole of the 
magnet and the piece of work H acts as 
the armature as is obvious. 

Fig. 4 shows a slightly modified form of 
chuck and also a method of grinding cups 
with ball retainers. The center rod or drift 
is tipped with brass for an obvious reason. 
The detached from the chuck 
(after the current is switched off) by an 
impulse this drift which passes 
through the lathe spindle in the usual 
manner. 

Figs. 5 and 6 show the method of hold- 
ing threaded cups which are first screwed 
This 

The whole is 
piece and the 
held Fig. 5 
is an internally threaded cup and the bal- 


to the back of the piece. 
the plug ia 


work is 


given 


into a knurled ring by the fingers. 
ring has a tapered hole. 
chucked as 


then one 


threaded portion is true. 


ance of the figures show various parts 


that have been fitted up for grinding 


A A A&A 


Letters from Practical Men. 


The Mathematician vs. Constructor 
as a Student. 


Editor American Machinist: 

I have read with much interest the ar- 
ticle by Professor Hutton in your issue 
of March 18th, as well as your editorial 
on the above subject. 

[ would be loth to throw cold 
on any attempt to encourage the student 
who has a practical bent of mind. The 
recent agitation in regard to allowing 
credit for shop experience in entrance ex- 
had 


water 


aminations has already 
effect. 
In most technical schools to-day, the 


a salutary 


first two years of a four-year course are 
devoted to the general scientific and lite- 
rary studies necessary to form a ground- 
work for the purely technical training of 
the remaining the ar- 
ticle just alluded to it is assumed that the 
grades in mathematics will be used to de- 
termine the future course of the student. 
In the schools of which I have knowledge 
this is only true to a degree. 

If a student no aptitude for 
mathematics, he is quite likely to dis- 
cover that fact himself and drift into a 
chemical or natural science course, to the 


two years. In 


shows 


advantage of the engineering courses. As 
is well stated in your editorial, analytical 
mechanics are the very foundation of an 
engineering training, and without some 
proficiency in mathematics the student 
can have no grasp upon mechanics. 

As far as my observation goes, no stu- 
dent is rejected on account of low stand- 
ing in mathematics alone, but rather on 
the ground of general inefficiency. 

As a rule, a student who is unable to 
meet the very moderate requirements in 
mathematics is so poor in his other work 
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as not to be worthy of retention. I think 
the same qualities of mind which help a 
man to the solution of mathematical prob- 
lems will help him to the solution of en- 
gineering problems. 

At the same time, the fact that mathe- 
matics is an exact science renders it pos- 
sible to determine more exactly the rela 
tive standings by mathematical examina 
tions. Ranking in the physical laboratory, 
the shop and the drafting room is largely 
a matter of opinion and judgment, and 
does not give an absolute standard of “to 
be, or not to be.” 

The following table shows the average 
standings of a class of sixteen students in 
mechanical engineering, 
an illustration: 


and will serve as 





23 x3 
= 3 > 3 
ry = - 3 
No S = a 
as ay a | 
Ra he 
“a ce 
' 
I 0 )0 70 So 
2 aS 57 SI sc 
5 55 Si SO 7c 
1 S3 S4 sf) 79 
4 SI 738 53 SO 
Average 85 80 83 81 
6 sO 54 g2 86 
7 50 92 70 75 
5 7 go 77 77 
9 7 75 53 pK 
10 73 79 75 70 
II 72 53 87 73 
Average 75 84 82 sb 
12 69 82 74 So 
13 67 82 78 70 
14 66 77 7O 70 
15 65 77 77 50 
16 O4 57 77 74 
Average 65 31 75 60 


The men are arranged in the order of 
their excellence in analytic geometry and 
calculus. It may be seen that the averages 
in the technical studies of the junior-year 
mechanism and machine design corre- 
spond closely to those in the mathematics 
of the sophomore year, and bear but little 
relation to the grades in physics and in 
physical laboratory. 

On the other hand, the men who fall 
into the third mathematics 
show a low average in the shop and draft- 
ing room as well. 


division in 


That there are some exceptions to these 
rules is evident, but I have never known 
of a case where a man who failed in mathe- 
matics showed sufficient ability in shop 
work and drawing to warrant any special 
effort being made to retain him. 

After all, the important consideration 
is to teach students the things they cannot 
learn outside, such as theoretical physics 
and and in order that this 
may be done thoroughly, the students 


mechanics, 


must understand mathematics. 
CHARLES H. BENJAMIN, 
Case School of Applied Science. 
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Modulus of Elasticity for Steel 
Helical Springs. 
Editor American Machinist: 

In the “American Machinist” of August 
18, 1892, Mr. J. Begtrup calculates a very 
important table concerning spiral springs. 
But he supposes in this table that the 
modulus of elasticity of three kinds of 
10,000,000, 12,000,000 and 14,- 
000,000 pounds. It is of great consequence 
for me to acquire two springs in which 
(see the table) d = %”; D= 4."°%;W = 
301 pounds; F = 0.”2761. They give me 
with 114 coils all that I want; that is to 
say (see the design) : ] = 137."35, for P = 
o pounds; / = 80”, for P = 182 pounds; 
and | = 42."75, for P = W = 301 pounds 
(safe load). 


steel is of 


Now, before I order those springs, | 
fear they may not work as well as the cal 
culation shows, because the modulus of 
elasticity of steel is 29,000,000 pounds in 
reality Molesworth’s ‘Pocket-Book 
of Engineering Formulae’’) and not 10, 


(see 
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000,000, as Mr. J. Begtrup’s table shows in 
my case. 

Kindly put me in connection with Mr 
Begtrup, and if this is not possible, be so 
kind to obtain in any other way an answer 
to this urgent question, so that I could 
be sure to get my springs working nicely 
in the above-mentioned conditions with- 
out any permanent remaining deflection 

PRINCE ANDREW GAGARINY. 

St. Petersburg, Russia. 


Editor American Machinist: 

When I calculated my table, I had rea- 
son to believe that a modulus of 12,000,000 
would generally give satisfactory results, 
for I found it to agree very well with the 
deflection of helical springs of medium 
size steel, which I had tested myself and 
also with the spring-maker’s tests. Later 
I had considerable experience with springs 
made by French in Pittsburg, of round 
steel, 14-inch to %-inch thick, and I found 
the actual deflection came very near the 
figures in my table. But I have also had 
experience with closely wound springs, 
which had a considerable initial tension, 
that is considerable weight must be ap- 
plied to the spring before it opens at all 
For such springs my table would not be 
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of much use without some knowledge of 
the initial tension. I have not had much 
experience with these springs, and do not 
know whether a 12,000,000 
I have used 
the two modules, 10,000,000 and 14,000,000 
in my table, to make it more useful if they 
should be found to give better results, 


modulus of 
would give correct results. 


also hoping that experimenters might, by 
using my table, establish a more correct 
or generally useful modulus. 

Your correspondent mentions a modu- 
lus of 29,000,000, which he found in Moles 
I think this is a 
generally accepted modulus for bending 
deflection, but the modulus for torsional 
Dr. Reu- 
leaux, in “Der Konstrukteur,” gives it as 
24 of the modulus of bending, and accord- 
ing to the same authority, a torsional mo- 
dulus of 8,000 kilograms per square milli- 


worth’s Pocket Book. 


deflection is considerably less. 


meter, may be used for spring steel, which 
is 11,378,240 pounds per square inch. It 
is not hard to understand why a smaller 
modulus must be used for torsion, when 
we consider that the molecules, instead of 
pulling straight apart are moved sidewise, 
a displacement of which we may obtain a 
clearer conception by comparing it with 
a sliding motion of the individual mole- 
cules. 
J]. BEGTRUP, 
Hartford, Conn 
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milled in three parts to close together a 
small amount, when the work, no matter 
how thin and fragile, can be removed 
This chuck is also good on heavy work, 
as it will hold very tight and not injure 
the smoothest hole in the least. 


Ep. SNYDER 


Chicago, Ill 
A A A 


Reciprocating Parts of High-Speed 
Engines. 
Editor American Machinist: 
The letter of your correspondent, Wal- 
ter Rachals, who I observe writes in a 
the 


seems to 


representative capaaity, as 


of engineers 


voicing 
views generally, 
present a sound argument. The only ob- 
jections that I note to it are its antiquity, 
and that it misses the point 

The writer is reviewing ancient history; 
he is not up to date; and his thunderbolt 
was not aimed at the mark. He charges 
right valiantly against his man of straw 
and prostrates him in the dust; proving 
conclusively by the aid of diagrams which 
look, that 
everybody knew befort 


have a familiar something 


He then clinches his argument by the 


authority of Radinger, quoting what he 


informs us was written by Radinger 


twenty-seven years ago, evidently under 


the impression that the value of author- 
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A CHUCK FOR THIN WORK 


Special Chucks. 
Editor American Machinist: 

One occasionally comes across a piece 
of thin work on which all of the opera- 
tions cannot be performed at one time, 
and which will not stand the cost of plac- 
ing on a mandrel and finishing in an en- 
gine lathe. The chuck, of 
which this sketch is a section through the 
center, answers to perfection, and is used 


expanding 


on a screw machine. The principle can 
be applied to any screw machine that has 
a sleeve similar to a to close the chucks 
when working on solid stock as rods, etc 
(the Parkhurst feed). 

The chuck has a bearing on the spindle 
at b and c, and is held rigid by the cap 
which comes very close to, but does not 
bear against the spindle at d 

Moving plunger r in the direction of the 


arrow allows that part of the chuck that ts 


ity, like that of whiskey, increases with 


I certainly ought not to object to 


age 
what Radinger then wrote on this sub- 
ject, as a couple of years before I had 


written something very like it myself, 


and “engineers generally” might have 


told him where Radinger got the idea. 
But a good many things have hap- 


pened in the last twenty-seven years. 
Engireering has sailed far on the sea 
of progress, and its wake is filled with 


debris. Among other rubbish, the idea 


that the pressure on the crank ought to 
be made uniform through the stroke has 
disappeared below the horizon a good 
while ago 


This idea was a step in the right direc 
tion, but it was only the first step, and 


those who have aimed to keep at the front 
of the procession have had to take a few 
‘What we are talking about 


more steps 
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now is, how the steam pressure can be 


applied to the crank in the best manner 
In the language of our late President, 
we are confronted by a condition. We 
are going soon to use steam of 300 pounds 


pressure, in engines making 300 revolu 


tions per minute, and the practical ques 
tion is; how shall absolute freedom from 
both knock and vibration be secured? 


The inertia of the reciprocating parts ex- 
] h 


erts a pressure on the crank, which, how 


ever great 1ts amount always commences 


insensibly, and is gradually accumulated 


Che high speed engineering of to-day ap 


plies the pressure of the steam to the 


crank in same way 


I cannot close this letter without ex 
pre ig my appreciation of the thought 
ful communication of Professor Stan 


wood, in of March 4th. The 


your issue 


point that inertia of the reciprocating 


paris, in excess of the steam pressure on 


the centers, tends to produce a knock in 


the guides and this tendency 


needs to be gua inst But it will 


be observed that the transition of the 
angularity of the connecting-rod, from one 
side of the ne of centers to the other, is 
also made in an insensible manner, so 
that the side thrust ceases in one direction 


and commences in the opposite direction 


For this re 


son, it is found in practice, that all the 


In a corresponding fashion 


freedom of the cross-head between the 


guides that there is any occasion for may 
be had without risk of knock, especially 

the guide e properly lubricated. This 
assumes, of course, that the engine runs 


ignment 


Here, 


else, high speed is a sure revealer 


in perfect al as everywhert 
ot con 
structive defects 

CHARLES T. PORTER 


A A A 


Safety-Valve Formulas. 
Editor American Machinist: 
interest M1 
Hemenway’s article on safety valves and 


I have read with much 


their required area \s I believe it will 


interest your readers, I will translate into 


formule the rule given by the writer: 


If with him we assume the quantity of 


coal consumed per square foot of grate 

surface to be 17 pounds, when only one 

valve is used, we have for its diameter 
a, I O35, .* 

if two valves are used, we have for their 


respective diameters, 


" 0. 7%2 \ 


. il 


but if the quantity of consumed is 


2 1 
coal 


different from that assumed, we have, 


ad; 0.251 Sg, and 
a, : 177 ¥ Sg; where 
S= grate surface in square feet 
g quantity of coal consumed per square 
foot of grate 
The rule used in this country for steam 
boat as well as for stationary boilers ts 
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that prescribed by the British Imperial 
Zoard of Trade, which is easier applied 


than that given by M. Hemenway, be- 


cause the quantities are more easily 
known. 

From the rule of the above-named 
Zoard I have deduced the following for- 
mule: 

Where p absolute pressure—that is, 


boiler pressure plus 15 pounds 


As 
da, oof, 
)? 


and for twin valves, which are almost uni 
versally used, the respective diameters are, 


a, pao 
p 


J. G. GOULET 

Sorel, Canada. 

[While the factor P employed by our 
correspondent properly belongs to a 
safety-valve formula, as helping to deter- 
mine the steam to be dis- 
charged, it is, of course, valueless, as, in- 
deed, are all the other factors, without 
the q used by Mr. Hemenway, as here 
Mr. Goulet, for all de 


pends, first of all, upon the quantity of 


volume of 


formulated by 


coal consumed. If our correspondent’s 
rule is, as claimed, easier, the ease would 


seem to be obtained at the expense of re- 
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make a teakettle.” But I don’t care iif it 
is; it was a good way to make this casting 
as well, so I am going to tell you about it. 
The casting was the head and part of suc- 
tion pipe for a 42-inch centrifugal pump, 
and weighed in the neighborhood of one 
ton. Herewith is a sketch that I think 
will clearly show what it was like. 

The body of the pattern was built up in 
segments, turned inside and out and 
parted on lines A BC and D, each ring 
being grooved into the next to keep them 
fair with one another. After these were 
all turned up, I built the elbow up in seg- 
ments about three-quarters thick, of 
course laying it out beforehand to get the 
width and the sawing correct, so that 
when I came to work it off I would have 
the lines to work to, the same as I would 
in a propeller wheel. I built this elbow 
in place against the body of the pattern, 
fitting each segment to it as it was put on. 
Instead oi pattern I 
14-inch wooden pegs, and by boring the 


nails on this used 
holes a little slanting with each other 1 
was surprised to see how they would draw, 
and would squeeze the glue out of the 
joints nearly as well as hand screws. On 
the outer end of the elbow I had a tem- 
plate to build to, but for the inner end I 
depended entirely on the lines that I put 








liability. —Ed.] on each segment as I laid it out. After 
D D 
a 
Q\A 
. i en 
w ioe) 
B 
A (A ud 
\ 
72 Dia. 
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A LARGE HOLLOW-WARE PATTERN, 


A Large Hollow-Ware Pattern. 
Editor American Machinist: 

I have for many years looked on dry 
sand cores as a necessary evil in the mold 
er’s art, and nothing more; sometimes 
necessary for one reason and sometimes 
but 
where practicable to do so. 


always to be avoided 
A few hours 


for another, 


spent in study over a drawing will often 
show you a practical way to avoid using 
them, and will save many times over the 
time so spent when you come to make the 
pattern. 
although I 
molder will 


I recently had a case of this kind, 


suppose some hollow-ware 


say when he reads this, as 


one said to me after I had finished the 
pattern, “Why, that is just the way we 


this was all done and smoothed up inside 
and out, I fitted pieces of pine around it 
to form the large fillet where it joins the 
head, and worked this out afterward, glu- 
ing the fillet to 
keep the edges from breaking, as there 


muslin to the inside of 


were to be six of these castings made from 
the pattern. Then I the 
flanges on and cut the hole through the 


one fastened 


body-piece. This practically finished the 
pattern. 

The arbor or lifter plate was simply a 
round plate fitting the pattern at A, and 
having three good taper pins on the bot 
tom to guide it to place after lifting out 


To this was bolted a piece the shape of 


the elbow up to the center line, this again 
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having bars cast on it to carry the sand 
in the elbow. The flask consisted of a 
plain drag about eight inches deep, a 
chuck that started at the center line of 
the elbow, following that line down to 4, 


and then square across, and a cope to 
match this. 
The molding was started by bedding 


down the bottom ring of the head and 
Next the cheek 
half of the 


ramming up the inside. 
was put on and the bottom 
elbow. After ramming this up outside 
and making parting to line A A A, the 
plate was put in and the other rings of the 
head as needed, and finally the top half of 
the elbow, finishing the core in this from 
the outer end. Then the cope was rammed 
up, taking the top flange out and cover 
ing with a core. The neck from D up 
was a dry sand core inside. After lifting 
the cope, and the pattern with it, to the 
line A, the core was lifted on the plate 


and the bottom half of the elbow was 
drawn out. The cheek was then lifted 
and the bottom piece to line A drawn. 


Six of these were made, and they were 
all good, nice castings of even thickness, 
and no ragged places either inside or out, 
as there would have been with dry sand 
I know that this pattern did not 
cost as much by considerable as it would 


cores. 


made in any other way that I know of, and 
the pattern is just as good to-day as it was 
when made, notwithstanding that it was 
about half rammed up one day when a 
fire occurred in the roof directly over it, 
and the water made mud out of the mold, 
and the pattern soaked there for about 
a month until theadjusters got the damage 
settled. I think the wooden pegs saved 
it here, as they will save 
patterns if used with discretion. 
CHARLES H. ALLMOND. 
Seattle, Wash. 
[As to the miraculous endurance of this 


a good many 


pattern under inimical conditions, as nar- 
rated in the last paragraph, our readers 
will notice that it occurred on the Pacific 
Coast, where atmospheric conditions are 
different those 
—Ed.] 


from found elsewhere 


A A A 


The Divided Chip of the Twist 
Drill. 


Editor American Machinist: 

The drill shown in the issue of March 
25th is quite an interesting contribution to 
the twist drill discussion, the end of which 
seems to be not yet. I may as well say 
plainly and at once that, in my opinion, the 
twist drill manufacturers were wise in not 
that drill. Saying 
fact that the 


would cost more to manufacture than the 


make 
the 


undertaking to 


nothing now of drill 


plain twist drill, there are other features 
about it that are not altogether desirable 
when fully understood—that is, as I un 
derstand them. Although the half-tones 
are very good, as half-tones go, they still 
fail to show quite clearly and completely 
the entire shape of both the cutting edges 
[I understand, however, that each lip is 
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divided into four nearly equal divisions, 


comprising two projecting cutting por- 
tions and two depressions that do not 
cut, and that the depressions upon one lip 
are at the same radial distance as the pro- 


rhe 


the drill in cutting, then, is that, instead 


jections on the other lip. action of 
of cutting two chips each the whole width 
of the cutting lip, it cuts four chips, two 
with each lip, and each chip only one quar 
ter the width of one lip. 

rhe proposition to divide or break up 
the chip, as this drill is designed to do, 
first, 


rather enticing at 


the 


sounds, I admit, 


but’ the actual reduction of effective 
cutting edge by one half is a rather serious 
affair. Of course, the projecting ribs ot 
each lip cut and the depressions do not 
The outside corner of only one lip, in 
stead of both lips, will cut the finished in- 
terior surface of the hole. The drill must, 
ol course, Wear away twice as last and re 
quire twice the amount of grinding for the 
same amount of work. _At each grinding, 
in order to resharpen the worn projecting 
ribs, we must also grind the depressions, 
comprising approximately one-half the lip 
line, and entirely unworn 

It can scarcely be argued that the con- 
ditions alluded to are anything to be proud 


of in any drill. This drill might have the 


advantage of being able 
feed than the standard drill, if there could 


with 


to hold a finer 
ever be any necessity for that, as, 
one half the actual feed, the cutting ribs 
of each lip would have the same thickness 
of cut that the full feed would give to the 
entire lips, if both were cutting along the 
whole line. The drill would, in fact, in- 
sist upon having all the while a finer feed 
than the regular drill, and could not, at 
its best, work with as coarse a feed as the 
regular drill. 

I have written thus far under the as 
sumption that the drill was actually de 
signed for the purpose of producing sev- 
eral narrow chips, instead of 
chips the full width of the lip and of uni 
form thickness, the idea being that the 


account of the 


separate 


drill would cut easier on 


division of the chips. I have also as 
sumed that the drill 


just what it was designed to do in the way 


actually do 


would 


of producing the separate chips. It is 
very probable, as a matter of fact, that if 
he drill was properly crowded, so as to 


] 


do all the work it was capable of, the en 


tire lip would cut. I feel quite certai 
that it would, and that the original theory 
The chi 


thus produced would be a chip the fu 


would be knocked out of sight 


p 
| 
width of the lip, the same as the ch 
of the 


nside of each chip, as it rolled 


I 
] 


common twist drill, and on the 
away, 
there would be two stiffening ribs or pro 
thick 


ness of the chip, due to the feed employed 


jections, thicker than the normal 


While the theory proposed one thing, 
practice would develop another, and I can 
hardly see that either theory or practice in 
this case can do much to help the poor 
drill. It that the drill 


does not 


appear 
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would be in any a desirable 


and the 


Way 


use, discussion of it may 


to many a waste of time, except that it 


may help us to a better understanding ol 


drills in general. 


he drill shown in the issue of Decem- 


ber 17th, which seems to have been chietly 


instrumental in starting the recent talks 


about the twist drill, also embodied the 


idea of producing a divided chip, but in 


that drill both lips were alike, and each 


ip cut with the entire face of it, and there 


Was no sacrifice of cutting edge in theory 


or in practice. There was 1m tact an in 


crease of cutting edge over that of the 


common drill, but it was secured by the 


adoption of another teature which did 


more harm than good. The cutting faces 


} 


ot the drill, it will be remembered, were 


made with two or more circular grooves, 


which combined comprised the entire lip 
on each side, and the chips that were cut 
were curved in section, instead oi straight, 


and would necessarily, when the drill was 


cutting, require more torce to roll them 
away on that account. 
lt is not every mechanic, even if hand 


day, who 


ling twist drills every realizes 
the tact that the cutting edges of the regu 
lar twist drill, when ground to the usual 
angle, are practically straight lines, and 
probably tewer still realize the importancs 
of keeping the edges straight 1f free and 
easy desired. Whatever im 
provement may be in 
drill, or 


the 


cutting 1s 
store lor the twist 


whatever drill may supersede it, 


cutting edge at its best will be a 
straight line, rather than one consisting 
of a series of regular or irregular curves 
or zlg-zags. 

TECUMSEH SWIFT. 
A A Aa 


Special Tool Steel. 
Editor American Machinist: 
Oi course, we are accustomed to seeing 
a variety of things reinvented periodically, 
but the “special tool steel” of the Waverly 
Works, Shefheld, England, noted in your 
issue of the 8th inst., is a little the oldest 
thing that has reappeared lately. 
I'his section is an exact reproduction of 


one of the forms shown in the patent to 





R. French, granted November 11, 1834, 
before the United States Patent Office 
began numbering its issues. Fig. 2 of this 


patent is like the accompanying sketch, 


and the groove on each side is described 
angle from the longitudinal 


to the e¢ 


as “‘an obtuse 


center the figure showing 


the 


lges,”’ 
equally clearly the strengthening at 
ipices of the joined triangle. The speci- 


fication describes the subsequent twist 
ng and its use for augers 
NOVICI 
[All of whi ows the length of time 
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between the in 


which sometimes or i 
vention and introduction of a useful de 
vice Ed 


A A A 
Cast Iron for Bearings. 


Editor Am« M 1 

rhe discu Oo! you 1D ( is ) 
vaiue oOo cast bearings teres 
much. I thir ig it those w 
ire prejudiced ag st « yn have 
reasons for it 

I vit, porou t wunmbly cast ire 
used WV ] W ter ft i ’ 
babbitt, or even poor babbitt or brass. | 
have seen ¢ t umbly t t y 
could a st | t to pieces with ye 
finger 1 Phere ng » much diff 
enc 1the qu t ist 1ron 
seems to ne tf { vo d be well I¢ 
those advocating t use to y stres mn 
thre tthatitn t be vod, strong, « 
grained iron ee ft d hok 

| ve been an ent { vivocate ¢ 
ist iron as a journal for some years, and 
have always had the best of success with it 
on fast-running arbor 

In tl e case Ol ismall loos pu ley, whicl 
recently came under my care, and whi 


had always been bushed with brass about 
once a week, a good, clean, cast-iron 
bushing of strong ose-grained iron 
stopped all trouble. It has now been run 
ning several months, with but littl rn 
of wear. This pulley is 3 inches diametet 
ind 3 inches long, 74 hole, and run 000 


‘ lovty 7 ' 
revolutions pr 


(GLASSES 


A A A 
A Hint on Cutting Large Gears Ac- 


curately. 
Editor American Machinist 
Some time ago there was some discus 
sion in the “American Machinist” as to 


whether or not it was hurtful to stop a 


when through a cylinder 


Hlow the 


part way 


matter wa ettled is not known 


» me, but I do know that a gear is liabl 
to be naccurate I it S illowed to stand 
iter it is partly completed. It has been 
he practice of the writer on nearly al 
pur gear id espe y arm gears, not 
to cut the spa ‘ utively; but in 


every fourth or fifth space, 


ind in that way miminize the expansion of 


the rim, due to the heat in cutting. | 


machine is not 


Lp. SNYDER 


C} oo. | 
4 + A 
We cer 1 send some me 
la i 1 ( to | via d The 
Hardware Trac Jor l Lond Say 
Pulleys made partly of it with wooden 
ms t unknow I ind, but 
e were hard prepare 1 to se pulley 
lade entirely voor re ) nie ade ] Oo! 
' : : , 
1st the pr t ag | ] it th 
uurnal ment ( \ tion 
d Amer tice 
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Responsibility and Control. 

Among our readers there will be many 
who will consider the picture by Mr 
Hotchkiss in another column of this issue 
overdrawn. A good many engineers and 
machinery designers happily escape such 
an experience as has evidently been his lot 
in part, but nevertheless there can be no 
doubt that he puts his finger on the spot 
that is the very weakest point in many ma- 
chinery building establishments. 

The great fundamental truth that, in 
order to call out men’s best efforts, they 
must be responsible for something and 
then must be given control within the lines 
of their responsibility, seems difficult for 
many to understand and appreciate. It is 
safe to say that no one who fails to grasp 
and put in practice this principle of indivi- 
dual responsibility and control commen- 
surate with it can by any possibility ever 
become the successful manager of any 
large enterprise 

Of course everybody knows this in a 
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general way; it is a fundamental principle 
of military science and is taught and re- 
taught by all human experience; which 
makes it all the more surprising that there 
should be machine shop proprietors who 
seem to know nothing of it, and who ars 
continually giving detailed instructions on 
they nothing 
about to men who know all about them. 


subjects know whatever 
and are employed for no other reason than 
because they do know all about them; 
thus effectually preventing the 
plishment of the work for which a salary 


accom- 


is paid, and which is vitally necessary to 
the success of the establishment. 
A A A 


Profitable Communicativeness. 

Competing industrial establishments, ii 
their contemporaneous existence is pro- 
longed, must fight on nearly equal terms 
No pronounced and permanent superior- 
ity can reside with either. There must 
be, with both if with either, a constant 
effort and a consequent tendency to ad- 
vance. One may gain an advantage by 
aggression, or, as they say in wariare, of 
fensive devices, but if so the other must 
quickly meet and parry them defensively 
The plane upon which the struggle is car 
ried on matters little, and least of all to 
those most seriously engaged. The em 
ployer can pay high wages as well as low 
wages as long as his competitors must do 
He can afford to be slack and 
The 


machine 


the same. 
careless if others are equally so. 
new process or the improved 
may not interest one until he finds them 
advantageously employed elsewhere, but 
then he must be alert to adopt them. It 
may be possible to be satisfied to do as 
there is no 
To have 


must be 


well as our neighbor, but 
safety in anything short of that. 
a fighting chance conditions 
nearly equal. 

There are those who, in the above view 
of the case, are unable to understand how 
American shops can be run in such an 
open and public way as they are. It is 
well known to all the world that Ameri 
can manufacturers have few trade secrets 
and that they are very free to let each 
other, or to let anyone who wants to, sec 
what they are doing and how they are 
It is carved in stone over the 
doorway of the Straight Line 
Company, “Visitors always 
This marks an admirable personal chai 
acteristic of Professor Sweet, 
also largely characteristic of American 
The atti 
spontaneous and 


doing it. 
Engine 
welcome : 


but it is 


shop proprietors everywhere 
tude is instinctive and 
does not come of any conscious planning, 
so that there may be in it little to boast o 

We hope to see the practice continue 
without the We 
cannot in fact afford to give it up. There 
may be some apparent advantage in hav 


slightest diminution. 


ing shop secrets and in keeping them to 
ourselves, but it works both ways. If it 
works for the good of any individual it 
No man 


also works against him. one 
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and no one firm has a monopoly of enter- 
prise or inventive faculty, or of the ad- 
vanced means and methods developed by 
them. If we choose to work on the lower 
plane of going it alone, and of never let- 
ting our neighbor know our best way of 
doing a certain thing, he can play the 
same game and also keep his ways and 
means all to himself. The practical result 
of the general adoption of the narrow and 
would be that neither 
would possess any advantage over the 
other, any more than under our more lib- 
eral policy, but that each would be less 
expert and less productive and distinctive 
ly lower when it came to world-wide com- 
parisons and to competition in the open 
market of the world. We have been dis- 
tinctly the gainers in taking the liberal 
course, and stand firmer and on higher 
Mutual liberality 
has been reciprocally helpful. We have 
all around each lifted the other. It is to 
be hoped that we will never fall into the 
old world habits of guarding trade secrets 
It does 


selfish practice 


ground by reason of it. 


and maintaining trade jealousies. 

not look well and it does not pay. 
A A A 

& Letchworth, Buffalo, N. Y., 


employés’ club, or 


Pratt 
have established an 


rather a club room. It is located in a 
building near the office, has a large hall 
supplied with game tables, a piano, a 
library of 1,000 volumes with a large list 
of periodicals, and a billiard room with 
billiard and pool tables. It is 


week-day evenings and on Sundays. 


open on 
The 
firm pays all the expenses of maintenance, 
and the rooms are freely used by the em- 
ployés, who find in it a great source of 
comfort and pleasure. 
A A A 
Mr. F. G. Kretschmer, New York rep 
resentative of the Brown & Sharpe Manu 
facturing Company, sailed for Europe on 
Tuesday, the 27th inst 
A A A 
Mr. E J Condon, for the past fifteen 
years foreman of the Birmingham Iron 
Foundry, has severed his connection with 
that company. 


a A 
Questions and Answers. 


Name and address of writer must accompany 
every question. tions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 

(55) H. M. A., Pittsburg, Pa., asks how 
to obtain the pounds pressure due to the 
blow of a steam hammer. A.—Under 
ordinary circumstances this can only be 
expressed in foot-pounds. The actual 
pounds pressure experienced depends 
upon the abruptness with which the mo- 
tion of the hammer head is arrested. You 
will find the principles involved explained 
at length in answer No. 6, which appeared 
in our issue of January 14th, this year. 


(56) H. S., Eureka., asks if there is any 
economy in compound non-condensing 
engines over simple engines having the 
piston area equal to that of the low pres 
sure of the compound. A.—Where the 
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steam pressure is high and the number o then rises again for an instant. and it terminate the cut at the oulder. Is this 


expansions great, compound non-con mediately thereafter melts and loses its method right 





densing engines are more economical identity the typical behavio 
than simple engines using the same ratio it require S on irot » be pro WILLARD B. Vos 
J 
ot expansion We are not aware, how nounced enough for ordinary observa The wor ould h lone n the vay 
. J : : i i y i “ 4 PLaita wt Uvlvil i We« 
ever, that the dividing line can be ac tion. These changes are due to the cor : , ' 
ipa SO ; ; proposed, but we do not quite like it 
curately located bined effects of expansion by heat and t ; ; ; 
mye omnral ‘ilvaeaent ‘eteitaey dum ies. tab ce We would not like to depend upon the 
(57) P. L., Fitchburg, Mass.. asks Met] = ait ite : ae , , ‘ 
. . . ‘ , t the point where the carbon goes into jamming ot the « ICK against the oul 
What is the formula for calculating th : f 
quantity’ of air which at any constant ; , ephee ier, and W e | ce ¢ 
a ay 1 1 solid, the volume increases 1 p dly, caus F , ol | » | " 
pressure will escape through an opening : > - ming uck aga the shoulder 
f 1 . - 1 ny the first flotation 1 turther ncreas¢ 
of any known area? For instance, how ; bit vier than ie nm ' . d 
ee, ae nt rie Causes sni Lag ) wed hime . 
was the answer calculated to Question 41 : : 
] f+] “7 j qdiately »\ a sig east te \ ( otten « i r ence Ve a ¢ 
\pril 8th, where air at 60 pounds gage 
pressure was discharged through a 1-16 rm : \ tap. ood wa) sing ice-plate 
, uses the metal to melt ou Ww fine 
inch round hole at the rate of 3 to 4 ! gainst heavy cuts with t the running 
. mme beautifu ustrations of tl ictiol 
cubic feet of free air per minute \ ae? vard. and st | ble to unscrew 
The answer to that question was not « et ; , ,; , 
. : transactions of the Iron and Ste nst vy when required. Some boring jobs 
culated by formula, but was taken fron a ; 
tute ot (areat britait In the transaction t t ust carrv the welght oft 1 eCaAVY 


records of actual experiments. The fol : et | 
: An Mechanical 


lowing formula gives the theoretical dis fe : overhanging piect 1 the chuck, can be 
ngineers for 1895, you may find further 




















charge: nformation onnection done more comfortably with bearing 
2— » » , 1 
|” being the volume of free air discharged the behavior of cast iron as things b ¢ 1 but as we have t 
in cubic feet per minute, 4 the area of the ume under tl nfluence | 
orifice, P the absolute pressure, and /’ a a P epaNAE. 
the gage pressure. The actual discharg: wanes ee 
will be less than indicated by this for Technical B 
mula, and may not he more than trom 30 ecnnica ooks. 
to 70 per cent. of it. Applying the for- FUEL AND REFRACTORY MATERIALS 
mula to the case above we have By A. Humboldt Sexton. 352 ox 77-inch 
pages; with 104 illustrations. D. Van Nos 
! -003 X 37-5 ¥ 75 60 7-56 trand Company. Price, $2 
ind 50 per ce nt ot this 1s 3.8 his book ic ntet led to fill the 9 
—_- 
(58) M. P., New Whatcom, Wash between extremely entific treatises or MANAMAAASAAAAAAA ANSASAMANAANAMA 
writes: 1. Theoretically, if compressed air the one hand and the brief outlines wl 
is re-expanded in a cylinder it loses the —- ; . 
= a ee ine yiten n uded ipters 1 DO : ¥ 2 
same amount of heat that was produced Fig. } Fig. 2 
, won other ibe The bool ‘ 
by its compression; for example: if tre ' 
7 } tr ting f +h eal I we 
air with an initial temperature of 60° is comprehensive, treating of — the 
} compressed to 50 pounds gaye, its ten forms of solid ] os | and gaseous fu piate except \ Hil ne Ww ¢ ca oO 
perature is 339°, the increment being 279°; ,;, ludis their 1 wa yreparatl make a practice of depending upon that 
. . ( ding thet 1) ) es pre ratio 
if it is now cooled to 60°, the pressure re es als pak: dail ie 
maining at 50 pounds, and if it is then Cesmscchabeies ipte | 


admitted to a cylinder and re-expanded = pyrometry loru vy and the test 





to atmospheric pressure, the temperature of fuels are included he section up would, in the first place, alw Insist, in 
will fall 279°, and the volume will be as a ee Pea Ae — ms i iob like the kete upon having a 
* ‘ ’ i t ( frye ~ ) i . i 
the absolute temperature; is this correct? ee aidan aw iil eri nn tonal eum tn 
° part oft hoo] no tr tc PCN - 4 Groove } ( co tur l 
\ If the air is expanded trom 50 pounds ~ ( | 1y¢ iily . 
| hI tall the reer meter of the thread, and we 
gage to atmospheric pressure the ratio fit 1 Ss and crucible or metallureg - ‘ 
. 15 rpo 1:00 \N\ 1 tart the ) it wt out 
of pressures will be 23 + ' 
50+ IS ) ’ 4 ‘ | | et { ( nN t 
ind for this ratio of pressures the ratio a, 2 s x ¢ a { ket Fig t nd about 
of absolute temperatures will be .65. Thi i , teres at pres aay lat. and only enoug f tl V on tl 
final temperature then, will be (60 + 461) , PAIN TTTS t a | 
. . . ” . \ — tn nfo t l ( 
O05 335 jO1 123, and the de LICE v + | 
‘rease in temperature will be 338 mtained wv p nd rm . —_— 
182 2 If, however, before il! .- \ ) on P rv wu ug I tt Vay 
used it is reheated to 400°, and is then ooo s heiiale galas al daca 1 nto the bas vhen } , nd then 
1 la I © gre A oO id \ 
used as above, wi the te mperature the P , " 
fall 279°. the original increment during : i ‘ 
compression, or will it fall more? A ised, but { : 
In this case the ratio of pressures will be. subsidiary. and t ‘t acquainted w vo ( ( ) ld 
\ be re, .2§$ , and t i that cuh t vot 1 it with profit (yf f ( 
soiute emperature Wi aiso De le Sane F z i th. a “at atese the tool out a 
65 The final temperature, then, will 1 ' ; cm ; + wie 
; : 7 ++ mor T } r \ ( 
{ 400 40) > O5 550 jOI oS . nil \ pric . ss ‘ . " 
the decre ise in temperature w I] he R6 t Hiret ut mark on the <« 
559 302 a * A yuld ow t t pe tion tor it 
| } \ 
(59) J. J. S.. Birmingham, Eng.. asks A Lathe b t side 
: ' are athe job. ' 
A piece or solid cold ron will Hhoat ‘ ; the ‘ » 


molten iron which formerly had the same editor Amet ! ! oe - Lee eee ee 


specific gravity Is this conclusive that | ould { et your opinion hice ie ‘ gabe 
the molten metal has the greatest specifl 4 Mies wi ’ ( 

° « ° 1 P . he p pel ( ) oO de ¢ pioved ‘ 7 the 
gravity? If so, have any experimen ) 
been made to determine the increas ag a NG mside cad to a ou mat ” 1 do t rest. Witl tt 


\ The fact of any solid floating in der, Say I nut wl 1 ete 7 - a ' ‘ onarent dif 
fluid is proof that the solid has the lesser Fijg | 
specific gravity. Cold iron will not, how I — nT oo ne 
ever, float on molten iron. The action of a idee Siti = hae a a 
iec . lac , adleofm > itl t ? K, Jam ti t Pall e 
piece of cold ironplaced inaladleof molten roe eis 
iron of the same composition depends houlder on the spindle sufficiently to pre Elliptical Milling. 
upon what the composition is, the action ent its turning off under a reasonabl \ correspondent sends us a little sketch 
being more pronoun ed dee oh — cut. and then, using a left-hand inside tool, erewith. telling us that he lately had 


tains more silicon. If the silicon p 3 ; ; : Fe ; 

centage is high enough, the iron at first run the lathe backwards and start the too v 1on to machine some pieces with one 
tas 1 ! g I l ay) : Le be ] ee e 

sinks, then rises. then sinks a very little n the cut on the outside, then run in and face concave to cylindrica irtac 








with a radius of 8 feet exactly, and that he 
did it on a universal milling machine by 
setting the table at an oblique angle, as 
shown, and feeding the work past the cut- 
ting edge of a milling cutter of large diam- 
eter. He says that any such circular work 
of large radius may be milled in this way, 
and that it does not matter what may be 
the diameter of the milling cutter, so that 
it is larger than the width to be milled. 
He furthermore inquires whether the 
method is new or old, as he never saw or 
heard of it before 

Our friend is undoubtedly mistaken. A 
milling cutter under the conditions de 
scribed would produce an elliptical sur 
face, and could not possibly produce any 
thing else. As the radius he mentions 1s 
comparatively a large one, he probably 


could not very well discover that the 


profile of his work was not strictly « 


cular, and it probably was perfectly satis 





ELLIPTICAL 


factory for his purpose If the milled 
surlace was, say, six inches wide (and 
from the sketch we may judge that it was 
not more than that), the depth in the cen 
ter, with the eight-foot radius, would be 
less than five one-hundredths of an inch, 
and the lack of coincidence between the 
elliptical and the circular lines, supposing 
them to coincide at the edge of the piece 
and also in the center, would be very 
minute 

It is not necessary to go into any mathe 
matics, or even to make a diagram, to 
show that the profile produced by the 
under the circumstances 
With teeth both 
on the edge and on the face of the cutter, 


cutter would 


necessarily be elliptical. 


and assuming, for our present purpose, 
that the extreme corner of the cutter did 
all the work, we know that if the piece 
were fed across the face of the cutter it 


would be milled perfectly flat. while if it 


were swung around square and fed past 
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the cutter in a direction parallel with the 
cutter spindle, the milling would be cir- 
cular, and the radius of the circular cut 
would be the same as the radius of the 
cutter. 

Now starting from the flat mulling, and 
changing the angle a little at a time until 
we got around ninety degrees to the truly 
circular milling again, there would be no 
point where there would be a_ sudden 
jump from the flat to the circular. The 
flat work would cease at once with the 
first change of angle, but the circular 
would not begin until we got around all 
of the ninety degrees. The first departurs 
from the flat milling would give the profile 
of a very thin ellipse. and as the angle 
increased, the thickness of the ellipse 
would increase, the long diameter of the 
complete ellipse remaining the same as 
the diameter of the cutter all the while 


nd when the full ninety degrees 





MILLING 
reached both diameters ot the ellipse 
would be equal, and that would be a cirel 
Our corre spondent’s query serves to ¢ all 
attention to the ease with which internally 
elliptical profiles may be cut on the uni 
versal milling machine. It is not at pres 
ent very obvious what practical use may 
be made of it until we have some equally 
facile method of producing externally 


elliptical surfaces. Oval shafts in oval 
holes would ask little help from keys 
Oval teet for brackets on corresponding 
frame surfaces might sometimes be useful, 


but they are not likely to be adopted. 


A A A 


An air compressor 1s evidently needed 
at the Aquarium in this city. The institu 


tion recently acquired two enormous 


lobsters, which would have’ been a 
valuable attraction, but both died after 


Lobsters 


of spending their time at great depths 


a few days. are in the habit 
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sea, and consequently under 


The pressure could, of 


in the 


great pressure. 
course, be supplied by compressed air, 
and tanks might be made of the required 
strength. The flat glass plates would, of 
course, be impossible, but any number of 
small round disks of thick glass might be 
used. Many deep-sea organisms might 


be accommodated in this way. 


A A A 
Pressed-Steel Gears. 

\n improvement in the manufacture of 
steel gears has been devised by Messrs. 
Ulrich and Fred. L. Eberhardt, of New- 
ark, N. J. The gears are primarily de- 


signed for street car service, being made 


in halves for ready and easy clamping 


wee ~ 


—~ 
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4 
upon the axle or removal and renewal 
when necessary. Steel castings have been 
widely used for this purpose, but not with 
perfect success, and it can scarcely be 
doubted that the present gears will prove 
to be superior. 

The blank for each half gear consists of 
Each ring 
is shaped by pressure in suitable dies, be- 
ing flatted down upon one side, the hub 
being shaped at the same time, until the 


a weldless steel ring, Fig. 1. 


perfect shape for the half gear is secured. 
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The flat faces are planed, the halves are 
drilled and bolted together, and the gear 
is then bored and turned, and the teeth are 
cut in the usual way 


A A A 
Commercial Review. 


NEW York, Fripay Evening, APRIL 23 
STEAM POWER MACHINERY. 

characteristic 
and boiler 


A strongly feature of the 


local engine market is the re 


luctance shown by prospective buvers to 


become such in fact That there is no 


lack of inquiries, is conceded on all hands, 


and they are inquiries of substantial 


nature, too, a leading boiler company in 


forms us; but for some reason, or reasons, 


the projected contracts remain open 


lo explain these matters satisfactorily 
seems to be beyond the power of man, 
every possible or impossible cause having 
been adduced long ago Pe rhaps, how 
ever, the following, by one of the boiler 
fraternity, expresses the facts not the 


ultimate re good a form as 


“My 


buying 


asons, 1n as 


any: idea is, that it is the 


good times Peo 


and dry goods 


which makes 


ple buy groceries vear in 


ind vear out, but the active demand for 
machinery comes when investors are in 

mood for spec ulating It mes kK ¢ 
tive present the preter ep LOW 
rates of interest for their money t 
than to run risks.” 

The New York re presentatis of a lead 
Ing steam pump company says: “Business 
iows little change Compared with 
vhat was expected, it is unsatisfactory 
Phe reason is unaccountable Last Apt 
we were rushed, now we are only busy 

It is stated that the Excelsior Power 
Company and New York Light, Heat 


and Powe r Company, not long FO passed 


} 


into new hands, and will take out some 
old engines and put in fresh ones. The 
old ones consist of six Russell, one Ball 
& Wood and two Wright, and the new 
ones are to be two 1.000 horse power en 
gines adapted to direct-connected worl 
Here sa sizeable order to look out tor 
Some extensive ve hases have beet 
made by the Staten Island Traction Con 
pany for their power plant at Livingst 
Continued on page 
A A A 


Business Specials. 


Gear wheels, gear cutting. Grant; see page 16 
Forming Lathes. Mer.Mach.Tool Co., Meriden,Ct 
Engine Castings 4 to 2H. P. Finished boilers 
and engines. Grant Sipp,. Paterson, N. J 
Send $1 to the Tabor Mfg. Co., Elizabeth, 
for improved stop-motion revolution counter. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y 


N. J., 





Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


. . 
Situations Wanted. 
grad. of a Ger. univ., 
sal. Box 194, Am. Macu 

Mech. draftsman and designer. tech. grad., exper 
machinist, wants pos. Box 189, AM. MACHINIST 
h’'r.exp. in mac 
Box 198, 


A mech. eng.. wishes pos 


as draft-man: mod 


des. to 
\m Macu 
references and 
Address 


First-class stenog ‘y work, 
change. Ref. from present emp 

Mill engineer wishes 
statement of past experience 
Box 191, AMERICAN MACHINIST 

Experie nced mechanic and designer of machinery 
and tools desires position as superintendent or de 


position: 
furnished 


signer, Box 181, AMERICAN MACHINIST 
A mech eng’r. with wide experience on light 
machinery and to cls, wants a Western position as 


AMERICAN MACHINIST 
1 maker, experienced 
designing of 


superintendent. Box 187, 


All-round machinist and to« 
in modern methods and machinery 


special tools, wants position. Box 178, AM. Macnu 
\ party with a number of years’ exp. in mfg 
companies desires a situation as assistant to some 


Ref 


mfg.co. Detailsa mgnee poy pref 
furn Ad. M. W ~F.@ xX 1829, Boston, Mass 
Mech. eng’r, age 43, desires change June 1. Spee 


sesand mach’y for reduc 


alty: Invention of proce- 
mfg. cost. Alsoexp indesign and erection of power 
plants and elee. mach’ry. Box 190, AM. MACHINIST 

English Trade—Engineer and salesman (now in 


New York) well known in Great Britain, wishes to 
represent American mfr. of speci ilties in tools o1 
machines: commiss. or salary. Box 166, AM. Macu 

Wanted—Posi. assupt. or designer by young man 


thoroughly familiar with all kinds of rubber work 
ing machinery At present with one of oldest 
builders in U.S. Address Box 175. Am. MACHINIS1 

Die Maker—Al1 die and tool maker, well up in all 
modern improved dies for forging, stamping, draw 
ing, blanking, ete.; also automatic and compound 
dies for all sheet metalsas brass, iron, steel. alumi 
num, et Can design and develop ideas; 10 years’ 
experience in best shops of Connecticut and Massa 
chusetts Best of ref. as to ab lity and characte r 
Can accept second week of May Die Maker,’ 
AMERICAN MACHINIST 


Help Wanted. 


W anted—George H. McDonald to write to Caleb 


Miller, No. 1 Fenchurch Street, Norfolk, Va 
A thoroughly competent foreman on high-grade 
eyclometer work Linden Mfg Co., 46 Lawrence 


Newark, N d 


4 A aA 
Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issu 
Answers addressed to our care will be for 
warded, 

Cheap 2d h'd lathes & planers. S.M. York,Clev'd.O 

Calipers & Gauges. F.A.Welles, Milwaukee,Wis 

The Dutton Wet Twist Drill Grinder is sold by 
the Garvin Machine Co.. New York City 


Street, 


For Sale—Otto 6 H. P. gas engine; excellent con 
dition. Frank H. Chisholm, Bloomington, Ill 

Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass 


Models, experimental and small special machy 
built. Write to Crocker & Lawson, Binghamton,N.Y 
Light and fine mach’y to order: models and elec 
trical work specialty E. O. Chase, Newark, N. J 
For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz. Schumacher & Boye, Cincinnati,O 
To Let—First and second floors 93 John Street 
Space about 4.000 square feet. Rent $2.000. Apply 


Jessops, 91 John Street 








natent safety 


We make a specialty of Shartle’s 
ree. Middle- 


set collars. Prices tow and samples 
town Machine Co., Middletown, Ohio 
Wanted—Every reader of this paper to send 35 
cents for The Tool Catalogue. See Montgomery's 
advertisement on page 36 of this edition 
Wanted—A machinist would like to hear of a 
growing town thatisin want of a jobbing shop. 
Address Box 192, AMERICAN MAcHINIs1 
For Sale Cheap—1 late imp. Lodge & Shipley lathe; 
in. x10ft.. with tools and belting; good as new 
good reasons for selling. Add. Box 188, Am. Macn, 
Model Locomotives—Complete castings, latest N 
Y. Cen. standard, up to date; 4c. in stamps for cat 
alog. G. H, Olney, 163 Herkimer St., Brooklyn, N. ¥ 
Wanted—An Idea. Who can think of some sim 
le thing to patent? Protect your ideas; they may 
ring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors 
Wanted—To cx 
article of manufacture now made on contract whict 
could be further developed under the favorable con 
ditions we have to offer Would also like to hear 
an established 


rrespond with parties having 


from firm open to change whereby 
bus. may be increased. Cheap power and low rents 
or increased capital if investigation warrants, Cor 
fidential. Address, Board of Trade, care Am. Macn 
Machine shop wanted to contract for supplying 
air-brakes built to patterns like specimen standard 
machines furnished by advertisers Only shops 
with modern machinery, including boring machine 
need ans. Contractor must be able toturn out accu 


rate work, promptly and in quantity. Shop must he 
near N.Y. and convenient for inspection of work 
All transactions spot cash. Box 186, Amer. Macnu 





Automatic Solid Die Bolt 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “ A.” 


Webster & Perks Toot Co. 
Cor. Spring and Monroe Sts., 


Springfield, Ohio. 
VALUABLE BOOKS 
For MACHINISTS and ENGINEERS. 

GAS, GASOLINE AND OIL ENGINES. 





By GARDINER D, HISCOA 
A book designed for the general information of every one interested 
in this new and pepular motive power, and its adaptation to the 
creasing den and for a cheap and easily managed motor requiring t 
licensed engineer 
Price, $2.50. 
IHN T, USHER, Machinist 
Second Edit Engravings Pages 


Price, $2.50. 
‘**SHOP KINKS.”’ 









By ROBERT GRIMSHAW MM, I 
Nearly 40 Pages Engravirgs 
Price, $2. 50. 
e*e Any of the above t 8 sent free f price Ourlag 
Catalogues embracing w subject, also a special 


ctica 
circular of any of the above books, mailed free, on application 


NORMAN W. HENLEY & en Publishers, 


15 Reekman Street, NEW Y« in 





Save attorney's fees: vou can 
atents draw up Patent Applications 
® yourse f. Send for 


How to Apply for a Patent. Price $1.00. 


Complete cases including Patent Office actions; all 


necessary forms; instruction in wording claims t 
afford the best protection Post free on receipt: of 
price Sample pages on request Address 


HENRY PF. NOYES, Solicitor of Patents, 
6 LIBERTY ST., NEW YORK 


DRAFTSMAN’S 
HANDY PROTRACTOR. 


AND OTHER NEW 
CONVENIENCES 


SEND FOR CIRCULARS. 


D. J. KELSEY, 


NEW HAVEN, CONN. 











Che Bullock Electric Mia. 


wee —.. CINCINNATI, OHIO. 


MOTORS 


SLOW SPEED 
DIRECT CONNECTED 


Formerly 
THE CARD ELECTRIC 
¢ MOTOR & DYNAMO CO. 


For Machine Tools 
and Line Shafts. 
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(Continued from page 35.) 
S. [., including a 1,500 horse-power cross 
compound E, P. Allis engine, a Cahall 
the Babcock & Wilcox type, 
we believe, an automatic stoker. The 


as a fine one, 


boiler ol 
ind, 
was laid out 
to be 


power station 


the walls being said forty inches 


thick at the base 


\n 


which still prevail is found in the equip 


xample of the ruinously low prices 


ient of the above-mentioned plant, there 
iving been purchased for it, also, two 


rse-power engines, second hand, 
arly new, and of a most excellent 
for the aggregate price, it is re 
d, of $3,500. Speaking of prices, it 
vell understood that some boilers are 
elling below cost. And we are reliably 
that 18-inch 


recently been sold as low as $210. 


informed new lathes have 


Some of the ripening contracts for en 


boilers, etc., to be used in local 


gines, 


and other buildings, have lately 


fallen into the baskets of fortune-favored 
companies. The Anson 
John street, New York, of about fourteen 


ottice 


building, on 
stories in hight, has placed orders, in 
cluding those for two Russell engines of 
80 horse-power each, directly connected to 
Keddy The Western 
Company do the 


work, and 


dynamos Electric 


will remainder of 


the electrical two watet 


tube boilers, of 150 horse-power each, 
company having 
York W. R 
the “Ideal” 


considerable 


by a 
New 


agents 


will be supplied 
headquarters in 
Fleming & Co., 
“Tde”’ 


local work during a few weeks past, they 


for 


and engines, report 
having sold four engines for the Hudson 
building, on lower Broadway, and two 
to the Manhattan Storage & 


another order came from thx 


Freezing 
Company; 
Teachers’ College. An installation of on 
of their engines in the Townsend build 


on Broadway, near Twenty-fiith 


ing, 
street, is just about completed, and sub 
has come from thx 


sequently an order 


St. James building, in close 
The Hotel, a 
bachelors’ apartments, 


boiler 


engine 


proximity 


Pierrepont house for 


given out a 


has 
contract, and later one for lighting 

and dynamo will doubtless be 
placed In some quarter 


Che Abendroth & 


Company, boiler makers, 


Root Manufacturing 
report that they 
have just received a good-sized order for 
spiral tube water pipe to go to Toluca 
Mexico, which 
March tst In 


is remarked that Mexican export trade is 


has been figured upot 


since another quarter it 
suffering from a rate of exchange at 205 


cent A 


manufacturing 


per very prominent company 


Corliss engines, etc., re 


port good inquiry from Europe 


GREECE, TURKEY AND MACHINERY. 
In view of the fact that the war in the 
East, thus far, has had only a moderately 
deleterious effect upon the stock market, 
it would seem that the machinery mar 


ket is altogether too remote a subject to 


(Continued on page 37 


PATENT your IDEAS! 


The simplest ideas if properly patented will 
frequently yield large profits 


PHIL. T. DODGE, Patent Attorney. 


U.S. and Foreign Patents. Trade- marks, etc. 
LOAN AND TRUST BUILDING, WASHINGTON, D.C. 





FOR ADVERTISEMENT OF 
TIGHT JOINT CO,_NEW YORK, 


See Issue of April 1, 1897. 


Columbia University 
in the City of New York. 


SCHOOL OF MINES, 
SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE, 
Four years’ undergraduate courses and spec 
st facilities for graduate work in all departments 
rculars forwarded on application to the Secre 
tary of the University. 


HENRY CAREY BAIRD & CO., 


Industrial Publishers, Booksellers and Importers 
+ 810 Wainut Street, PHILADELPHIA. 


tw Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other ye ee 
and Circulars, the w ole covering every branch of 
Science applied to the Arts, sent free and free CF aa 

etoany onein any part of the world who will fur- 
nish his address. : 


GRINDSTONES For mactine srops 


WILSON MITCHELL, 310 N. 4th St., Phil., Pa. 


Send for ‘‘ Grinding instead of Planing.” 

















CRINDINC MACHINERY. 


There are other Grinders on the market. Anybody 
can make one, and make a good one, if he puts work 
enough on it. But there never has been one made that 
would stand the test of hard wear like ours, because 
we make it on the right principle, cast-iron Engine 
Lathe Boxes, and a Dust Protector that protects. It is 
expensive construction, but our customers have used it 
for years and years, and like it. You will too. Write 


to us. 
DIAMOND MACHINE CO. 
PROVIDENCE, R. I., and Cuicaao, ILL. 
London Agents, CHAS. CHURCHILL & CO., Limited. 
Paris Agents, FENWICK FRERES. 
Berlin Agents, SCHUCHARDT & SCHUTTE, 





Copenhagen Agent, V. LOWEN ER. 


J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

fF. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





wJO0b 
CATALOGUE 


The only reason you take the 
AMERICAN MACHINIST is to keep your- 
self posted and up-to-date. If the 
American Machinist is of interest and 
value to you, the 


Tool Catalogue 


must necessarily be an adjunct to 
your workroom, library or den. The 
Tool Catalogue has 710 pages, over 
4,000 illustrations, and describes, 
lists and discounts Tools and Shop 
Supplies. In two editions: cheap 
(linen) binding, at 35 cents, post- 
paid ; handsome cloth binding, $1.00, 
express paid. Money paid for cat- 
alogue refunded with first order 
amounting to $10.00 or over. 


ia) 


MONTGOMERY & CO. 


The Too! Dealers, 


105 Fulton Street, New York City. 








You will always get better results by specifying the purpose 


for which steel ordered is to be used. 


HAVE YOUR STEEL 


FITTED TO YOUR WORK. This is our specialty. 


CRESCENT STEEL 


COMPANY, 


PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, N. Y. 
DENVER, COL. 








“*THE WORLD'S BEST.” 


THE PANCOAST 


STRONC, 


HANDSOME, 


VENTILATOR. 


DURABLE, EFFICIENT. 


Leads them allin giving the best of Ventilation. 


Houses, Mills, Factories, School-Houses, Churches, Refineries and Founderie 


them with perfect results. 


use 


Architects in preparing plans for buildings should always specify the Pancoast 


PANCOAST VENTILATOR CO., Inc., Manufacturers, 


Ventilator. 


Offices, 316 Bourse Building, Philadelphia, Pa. 


United States, Canadian and Foreign Patents 











April 29, 1897. AMERICAN MACHINIST 37 


THIS LATHE COMBINES THE LATEST AND | secies by ict any appreciats 


gree, unless, indeed, in regard to a de 

















mand tor war supplies It is not w 
BEST IMPROVEMENTS ely that the War will ‘comet 
e : ; 
speedy a termination to allow very mucl 
business of this nature—that is, assuming 
the embroilment remains local: if it doc 
is signs ire ong the Ball i 
states | ite \ be ne ¢ ( the 
equence ( c\ l ( < ( 
At est ‘ ‘ il s 
( ai { | W 1 ud 
hose ( n powse ma i 
t ( Very 
Quotations. 
NEW YORK, Saturday, April 24 
Ire American pig, tidewater delivery 
No. 1 foundry, Northern S11 75 @$12 25 
No. 2 foundry. Norther 11 O@ 11 
No ~ plain, Northern 1 25a 10 ho 
crrayv forge, Norther 1 Od 10 2 
No. 1 foundry, Souther 10 75@ 11 O08 
No. 2 foundry, Souther 10 25 @ 10 50 
No. 3 foundry, Southern 1 wa@ we 
No, 1 soft, Southern 1 Oa 10 TH 
No. 2 sott, Southern 10 25 @ 10 0 


Foundry forge, or No.4, Southern 9 5o ailwoo 
rhe change in quotations of Northern irons 
Is oWilng to a reduction in freight 
Bar Iron—Base—Mill price, in carloads 











dock Common, 1.00 @ 1.10% refined. 1.10@ 
Loe. Store prices: Common, 1.25 @ 1.3% 
refined, 1.35 @ 1.50 

lool Steel—Ordinary sizes, standard quality 
Ga 7e., with some brands perhaps a little 


less; extra grades, 11 @ 12 spt grades 


Ite. and upward 


14 in.xG ft. Nendey-Norton Lathe | 222% en — 


Cold Rolled Steel Shafting—Base size, 2.50 


@ 2.550¢e., in small lots. fro store 


With Improved Automatic Stop. is 2eper Carload lots. Lake Superior ingot 
copper lt ‘ WW if = 

Pig Lead—In ecarload lots S214 @ 8.3% 
f.o. b New Yor 


oes Vig Tin—For 5 and 10 s. 13.25 @ 
13.35¢., f. 0. b 

, Spelter—h enarload lots, New York delivery 

AUTOMATIC STOP AW dite, Ela, mm New Nan delers 


7 ae 


It is durable, simple, indispensable. It will automatically Lard Oil Prime city, present make, com 
stop the carriage in either direction. It is equally efficient ere quansy. Hs Waeresaee eee, ee 

i ‘ . A A A 
whether feeding or thread-cutting, running up to a shoulder, 
boring to bottom of holes, or internal thread-cutting. No New Catalogs, 
danger of spoiling either tool or work. It is a safequard ; 

: . Ae ao aes ‘There are three sizes of Standard Catalogs, 
against accidents in either direction. first authorized by the Master Car Builders’ 
Association, 9°x12', 6x9 and 3%'x6’. 
We recommend the 6’ x9 size for machinery 


CARRIAGE catalogs. When they must be larger or smaller, 
one of the other standard sizes should be 


The carriage reverses in apron; no slamming of countershaft. adopted if possible. 
There is no comparison between this lathe and the old style The Swift Lubricator Company, of Elmira, 
or common lathe. N. Y., send us a catalog devoted to the illus 


tration and description of lubricators, 


THREADS cups, safety valves, injectors, ete. The cata. 


log is O*%|§ x S*& inches 


It has all threads in daily use with simple movement of lever. The Ashcroft Manufacturing Company, 111 
Liberty street, New York, send us a catalog 


‘ 


devoted to the illustration and description of 
FEEDS speed recorders, indicators, planimeters 


rhe catalog is G4 x Uy inches 





Has all feeds in daily use with simple movement of lever. ee Standard la 

‘ ie Standare mage ¢ ManuraAcluring om 
Send for Circular. pany, Cleveland, O., have sent us a small cata 
log devoted to the description and illustration 
eee of the Standard safety water column rhe 


catalog is standard size, 24) x 6 inches 


We have received from the Dobbie Foundry 


THE HENDEY MACHINE COMPANY, & Machine Company, Niagara Falls, N. Y., 


catalog No. 5 of contractors’ and quarrymen’s 


machinery, including cranes, hoisting m: 


Torrington, Conn. 2 
chines, derricks, wire rope, et rhe catalog 

is standard size, 6 x 9 inches 
Agents for the Pacific Coast, PACIFIC TOOL AND SUPPLY CO., San Francisco, Cal. ; . , : 
We have received from Fenwick Freres & 
Co., Paris, France, agents for several Ameri 


CHAS. CHURCHILL & CO., Ltd., London and Birmingham. 


can machine tool builders, catalogs printed in 


European Agents, - SCHUCHARDT & SCHUTTE, Berlin and Vienna. ao Deena linceeee. Aanciis Geten Ge thee 
( EUGENE SOLLER, Basel, Switzerland. of Norton Emery Wheel Company, Worcester, 
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builders. Those interested may obtain any 


Mass.: Brown & Sharpe Manufacturing Com- Che e HARTFORD, 
pany, F. E. Reed Company, Worcester, Mass., ee Q CONN., U.S.A. 
and other well-known American machine rar) - 


or all of these upon application. 


A A A 


Manufactures. 


At Allentown, silk mill will be 
erected by Givernaud Bros. 


Pa., a new 


The enlargement of the Mercur mill at Man- 
ning, Utah, is being pushed. 

The Art Portland Cement Company, of San 
dusky, O., will enlarge its plant. 

H. A. Christy & Co. is the name of a new 
concern formed at Jackson, Mich. 

J.B. & J. M. Cornell will enlarge the West 
Point Foundry at Cold Spring, N. . 

The Acme Manufacturing Company, of 
Philadelphia, Pa., will add to their plant. 

The Nixor Paper Company, Manayunk, Pa., 
contemplates the placing of new machinery. 

The Monarch Portland Cement 
Zronson, Mich., will erect a new factory build 


Company, 


ing. 
Pulley Works, 
addition of 


Maysville, 
new ma 


The Ohio Valley 
Ky., contemplate the 
chinery. 

The Missouri, Kansas & Texas Railroad ex 
pect to erect new car-building shops at Se 
dalia, Mo. 


The Forge & Bolt Company, of Chicago 
Ill., has begun the construction of an addition 


to its works. 

Bartlett, Hayward & Co., of Balti 
more, Md., contemplate the enlargement of 
their foundry. 


Messrs. 


Waterloo, 
plant 


The Eureka Gate Company, of 


Ta., has been incorporated, and a new 
will be erected. 

At Velasco, Tex., the Velasco Mill Company 
has been organized. The 
Jens. Moller, J. M. Moore and L. R. 

The Pintsch Compressing Company, of which 
Mr. P. St. Johns is general 
the erection of a plant at Jacksonville, 
la. 

Eutaw, Ala., 
and specifications can be had of 


incorporators are 
Ryan. 


agent, contemplates 


new 


will erect water works. Plans 
Begrue «& 


Alber, engineers and contractors, Birming 
ham. 

It is probable a new factory will be com 
menced at Batavia, N. Y. Mr. L. M. Howe, 
of Indianapolis, Ind., may locate his plant 
there. 

The Acton Tron Works, Birmingham, Ala., 
will enlarge their capacity and put in new 
machinery, such as lathes, shapers and 


planers. 

The Hyatt 
Newark, N. J., 
will remove their factory and general offices 
to Harrison, N. J. 

The Central Iron & Steel Companr has been 
incorporated at Harrisburg, Pa. The diree 
tors are James MeCormick, H. B. MeCormick, 
William Hl. Wallace, ete 

Dietz, Schumacher & 
are going to erect a new two-story machine 
tool building, 180 x 90 feet. Work on this 
will be commenced as soon as possible. 


Roller Bearing Company, of 


owing to increased business, 


Boye, Cincinnati, O., 


At Poulan, Ga., the Aberdeen mill will soon 
be erected. The capital stock is $100,000, and 
Messrs. J. Howard Bromley, of Philadelphia, 
Pa., and H. H. Negley, of Pittsburg, Pa., are 
interested. 

J. S. MeIntosh, formerly foreman of the 
Marriot Machine works, Birmingham, Ala., 
has leased the old Alabama Iron Works, and 
will put in a complete outfit of new ma 


chineryv, suitable for repair and job shons 


++ MAKERS OF... 


« Fine Machine Cools. = 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Smait 
Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging 
and Trimming Dies for all classes of work. 
England—Buck & HICKMAN, 280 Whitechapel Road, London, E, Chicago—#2 and 44 South Clinton Street. 


France—FENWICK FRERES & Co., 21 Rue Martel, Paris. Boston—231 Franklin Street. 
New York—123 Liberty Street. 


SHELL AND SOLID REAMERS, 


WITH PAT. SPIRAL FLUTES. 


Arbors, Mandrels, Taps, Dies, Screw Plates, Tap Wrenches, Bolt 
Cutters, Drilling Machines, Etc. 








SEND FOR 


Wiley & Russell Mfg. Go., °°" - 


GREENFIELD, MASS,, U.S. A. 


Agents in London, SELIG, SUNNENTHAL & CO., 85 





(Queen Victoria St. 











TEIIRDYD EBEDITION. 


KENT’S MECHANICAL ENGINEERS’ POCKET BOOK. 


1004 Pages, 12mo, Cloth, $5.00 
*A& Great Work Well Done.’’—_R. H. Thurston, 
JOHN WILEY & SONS, SEE NEW YORK. 
Design! Workmanship! 


POINTS ! ! ! ! Material! Finish! 


All these are comprised in the make-up of our lathes and 
are the four necessary points in the construction of a good 
tool. Add to these a FIFTH and a very important one, the 
price, which we make very low to prompt cash buyers, and you have 
the story. Our Catalogue will tell you all about our Lathes, Planers, 
Shapers, etc. 


SEBASTIAN LATHE COMPANY, 
E117 and 119 Culvert Street, CINCINNATI, OHIO, U.S.A, 


STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 
Seneca Falls Mfg. Co. 


687 Water St.,Seneca Falls,N.Y. 











’ 9 to 15 in, Swing, 


CATALOGUE FREE. © 








DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


= Aome OF wg Potent oe Ting 
book, Cot for Tha amd forssqn counlrie, 
Covttimounty for he paat fourteen yearn 


WHEN YOU ARE OFFERED JENKINS’ or JENKINS BROS.’ DISCS 
that have Trade Mark same as cut, they are all right 
for high pressure steam. All others are imitations 
and you cannot hold us responsible. If you cannot 
get our discs from your dealer, send to us for them. 














JENKINS 


JENKINS BROS., 71 John Street, New York. 


31N. Canal St., Chicago. 7 N. 4th St., Philadelphia. 17 Pearl St., Boston. 

















THE BEST POWER HAMMERS 
ON EARTH. 


22 sizes in Helve, Upright and 
Strap Styles. 


ora BRADLE 
a | 

f ¥) - Send for Printed Matter, 
The Bradley Company 


Syracuse. N Y. 











} April 29, 1897. AMERICAN MACHINIST 39 
® © 








ODERN Practice proves 
that a Milling Machine, 
to meet the requirements 

of general manufacturing pur- 
poses, should have vertical and 
horizontal spindles that can be 
used independently or together, 
carrying face, form or end mill- 
ing cutters. The tool above fills 
these requirements, either spindle 
will carry a 32", inserted tooth, 
end mill with a good cut. Table 
24" wide, 8' long, automatic feed, 
stop, and power quick motion in 
either direction. Outer cross- 
head support detachable. Great 
variety of work done econom 
ically. 


Catalogue on application. 


Beaman & Smith, 


Providence, R. I. 














e ° 
- Sgapapapaiaaa riaaianaye cael rial aaaaaiaad nia aaa eenaiaie 


Here is the Testimony of One User of the 
a ——— 3 Landis 
Grinders. 





LANDIs Bt 


DEAR SIRs We have been usir ne 

of your No. 5 Grinders for the last 

eight months, and would not be with 
tis ° 


Ca) 


Landis Brothers, 
Waynesboro, Pa. 





RMR B BV SSSSSSSSSSSSSSSsssessesessessesese 


We should be pleased to send our Treatise on Grinders and Grinding to ee 
don and Birmingham, 

anyone interested. It will point a way to dollar saving that possibly Faance: AD. JANSSENS, 16 Place de In Repub 

you hadn’t thought of. (;eRMaNY A — a os — & SCHUTTE, 


an 


DOE VOSS SE BESS SOS SF BS VSS SVFTSVSSVSsSVSVSSsEsesesve 
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BOOK DEPARTMENT. 


This department has been opened for the convenience of our readers. The books here listed are recommended by our editors as being goods 


the date of publication, author, size and number of 
on C.O. D. orders, Cash must accompany order. 


ages are given. We cannot send books for examination, 
e will pay postage to any part of the Universal Postal Union. No books exchanged, 


e them to book account or 


Address, AMERICAN MACHINIST PUBLISHING CO., 256 Broadway, New York. 











Strength of Materials and Structures. Sir J. 
Anderson, C. E. An excellent book for mechanics 
who wish to know something of the properties of 
materials out of which machines are constructed. 
It also treats on thestrength of beams, girders, gear- 
ing columns, cranes, roof trusses, riveted struc- 
tures, boilers, pipes, etc. Easily understood. 302 
@4 x 64-inch pages; 66illustrations............. 1.50 


Practical Mechanics. John Perry, M. E. One 
of the best books on the science of mechanics and 
machinery. Especially for non-mathematical read- 
ers. 256 4x 64-inch pages; 148 illustrations. . $1.50 


Yhe Mechanics of Machinery. Alex. B. W. 
Kennedy. A standard and excellent authority on 
the problems involved in scientific machine ee 
Usehul to all students of machinery, but requiring 
some knowledge of mathematics to be fully 
understood. 652 444x7-inch pages; 374 illustra- 
ME cscwscdvaiadsaavercss ao exsbacehaninee $3.50 


Elementary Manual on Steam and the Steam 
Engine. Andrew Jamieson. Intended especially 
for beginners in the science of steam engineering. 
Contains problems to be worked out by the stu- 


dent, and is a helpful book. 252 44¢x7%4-inch 
pages; numerous illustrations.. ...... ...... $1.40 
Heat a Mode of Motion. Tyndall. The best 


known work on the nature and phenomena con- 
nected with heat, and one which no one who de- 
sires to understand the subject can afford to miss 
reading. Interesting and instructive. 591 5x 7% 
in. pages ; 125 illustrations $2.50 


Pumping Machinery. Wm. M. Barr. 1893. A 
practical hand book on construction and manage- 
ment of steam and other power pumping machines. 
Written by a man thoroughly conversant with the 
subject, and a book well adapted for the use of 
practical men. 447 544 x 9in. pages.......... $5.00 


A Practical Treatise on Gearing. Brown & 
Sharpe. 1896. Devoted to the shop side of the con- 
struction of gearing. Its source is sufficient recom. 
mendation. 156 6 x 9-in pages; 67 illustrations..$1.00 


A Manual of Marine Engineering. A. E. Seaton. 
1895. One of the best treatises on steam engine 
design. Devoted especially to marine engines, but 
large portions are equally adapted to stationary 
practice. Most of its rules are in algebraic signs 
and some knowledge of algebra is essential to its 
use. 585 544 x 814 in. pages; 144 illustrations. . $6.00 


The Elements of Machine Design. W. C. Unwin. 
The Standard all around treatise on machine design. 
Contains considerable algebra, but most of its 
matter is useful to one not understanding algebra. 

Part I. General Machinery. 459 444 x 634 in. pages ; 
ee, ee eee 

Part II. Steam Engine. 291 444 x 63% in. pages; 
DIE, Concierdessccndentsicdecesmecns $1.50 

Slide Valve Gears. F. A. Halsey. 1890. Full 
of diagrams but no mathematics. Makes the slide 
valve as plain as words can do it. 13855 x 7% in. 
SG FO RIIININOUD, occas ccncconsovsseses $1.50 


Link and Valve Motions. W. S. Auchincloss. 
1891. A work that has been standard for a quarter 
of a century, especially on link motions. Newly re- 
vised. 138 ox 84 in. pages; 52 illustrations..$2.00 


Milling Machines—A Treatise on their Construc- 
tion and Use. Brown & Sharpe Mfg. Co. 1896. This 
book has been recently revised and its scope ex- 
tended. It is simply indispensable to the mechanic 
who does or who wishes to use the milling ma- 
chine intelligently. 246 6x9-inch pages; 81 illus- 
IE 5 55. ceoees CP RI Re saeeee ae 


Ways and Means. For metal workers, model 
makers, watch and tool makers, jewelers, drafts- 
men, etc. This book is written by our correspond- 
ent, A. H. Cleaves, and in it will be found illustra- 
tions and descriptions of many approved devices 
which are used in watch factories and other shops 
to facilitate tool making and other manufacturin 
operations. Very many —— will be found in it 
of great value to every machinist, tool maker and 
draftsman. 158 444 x 7-inch pages; 126 illustrations. 
Ss kenevenes Lieeee WAGhOGaGE-luaaal Saean $1.00 

The Mechanical Engineer’s Pocket Book. Wm. 
went. 1895. The latest and only American Mechan- 
feal Engineer's Pocket Book. 10874 x 644in. pages ; 
Ee EPPIOR,. 5 Se eccvccesccecseces covsces $5.00 


A Treatise on Steam Boilers, their —~ 
ion and Economical Working. Robert 

Wilson. 1889. A standard English work, with ad- 
ditions giving American practice by J. T. Flather. 
A thoroughly practical book. 487 444 x 7-inch pages; 
108 illustrations......... ieadwess Maeeeeeeeeal $2.50 


A Practical Treatise on the Steam Engine. 
Arthur Rigg. 1888. An excellent treatise on the 
construction of the steam a. Contains a few 
simple formulas. Expensive but worth the money. 
312 844 x 11 in. pages; 200 illustrations and 91 full 
PASS PIBCEB. ccccccccccccy cocccccccccocccceces 10.00 


Motive Powers and their Practical Selection. 
Reginald Bolton, New York. 1895. Treats of all 
the various means of obtaining or developing 
power. men, animals, wind, water, gas, steam, 
etc., with numerous tables of costs of operation 
and other general information. 267 pages, 5 x 7% 
RE. Dock cenndeccswenstedccvee axa .$2.2 


Odontics—A Complete Treatise on the Teeth of 
Gears. Geo. B Grant. 1891. Originally written 
forthe American Machinist. and a superior treatise 
on the theory of gear teeth. No mathematics but 
lots of hard thinking. 1036 x9 in. pages; 169 illus- 
UEINEEs. os csccctuuaustiocencaievssssscPedesees $1.00 

A Catechism of the Steam Engine. John Bourne. 
1886. One of the very best beginners’ books on the 
steam engine that has ever been written. Question 
I NS 9:67-0-5555- donee eneeeces: nawer $2.00 


Indicator Practice and Steam Engine Economy. 
F. F. Hemenway. 1890. Thoroughly practical and 
useful. Gives much information on the action of 
steam in the steam cylinder and in language which 
anybody can understand who will try. 184 5x7i4- 
inch pages; 45 illustrations................. ..§2.00 


Extracts from Chordal’s Letters to the ‘‘Ameri- 
can Machinist.’’ 1889. No mechanical writings 
ever attracted the attention of these famous let- 
ters. Every machinist should own a copy. He 
reads it through twice a year and finds it new 
every time. Begin anywhere and read either way. 
396 514 x 734-Inch pages $2.00 


A Library of Steam Engineering. Fehrenbatch, 
1895. Illustrates and explains every kind of steam 
engine, stationary, locomotive and marine. 
Has chapters on the mathematics of steam en- 
gineering, covering all possible points, but in plain 
figures. Can be understood by any man with a 
common school education. A whole library of 
steam engineering. 800 614 x 944 in. pages ...$5.00 


Metal Coioring and Bronzing. By Arthur H. 
Hiorus. 1892. This is the best book we know of 
on the subject indicated by its title. It is a record 
of actual experiments and practice by its author 
and a colleague, T. J. Baker, and is a thoroughly 
practical work. 336 444 x 7-inch pages; cloth.$1.50 


Simple Lessons in Drawing, for the Shop. Rey- 
nolds, 1893. Twelve lessons that can be done with 
a $10.00set of instruments. The rudiments of draw- 
ing in the best form. 83 4x 6%gin. pages ..... 50c. 


A Practical Treatise on the Otto Cycle Gas En- 
gine. Wm. Norris. 1896. An excellent treatise 
on the construction of the gas engine. Very lit- 
tle theory or mathematics. Full of working 


drawings. 
WOES. cove 


Hand Book of Practical Mechanics. Chas. H. 
Saunders. This book is designed especially for 
use in the shop and drafting-room, and contains 
very many rules, tables and simple formule for the 
solution of such practical problems as are con- 
stantly coming up in the shop. It contains much 
valuable information for shop men, and is an 
excellent book for the shop. 116 “= 
inane Rives da. cease. mbar 1.00 


The Modern Machinist. Usher. 1895. A prac- 
tical treatise on modern machine shop methods. 
Illustrated by 257 engravings. Does not contain 
descriptions of machine tools, but of special tools 
and appliances, methods and plans of doing work 
with them. The book is one that every mechanio 
should have. 322 4534x7% in. pages. ........ $2.50 


Press Working of [etals, Oberlin Smith. 1896. A 
book which comprises about all the literature on 
this subject. Written in an interesting and in- 
structive style, and should be inthe hands of all 
who have to do with such work. 2765% x 83-inch 
pages; 431 illustrations; cloth binding........$3.00 


Machine Shop Arithmetic. Colvin & Cheney. 
1896. Plain rules showing shop men how to calcn- 
late speed of pulleys an we how to figure 
the gears for screw cutting, and giving a | we 
many facts about tools which every mec io 
ought to understand....... ere coven: goc. 


Boiler Making for Boiler Makers. W. H. Ford. 
1888. A practical treatise on the shop processes of 
boiler making. 238 4 x 54% in. pages; 134 illus- 
trations......... Sibéetecnivedeeennons eae +++ $100 


260 6 x 9-inch pages and 207 illustra- 
‘ $3.00 


Practice and Theory of the Injector. Kneass. 
1894. The only complete work on the injector yet 
published. All about all kinds of injectors. 188 
534 x9 in. pages $1.50 


Modern Locomotive Construction. Illustrated. 
Meyer. 1892. Tells how to design, figure out and 
make every part of a locomotive. A work of 
reference, especially valuable to draughtsmen and 
those in charge of building and repairs. Large 
and elaborate. 658 9x14in. pages.......... $10.00 


Practical Management of Engines and Boilers. 
Wm. Barnet Le Van. 1897. A practical book by a 
practical man. Attends to business all the way 
through. Tells the stationary engineer and fire- 
man just the things they want to know. 267 
6% x 414 pages, 49 engravings................- $2.00 


A llanual of Machine Construction, for En- 
gineers, Draughtsmen and Students. John 
Richards. 1889. An extremely useful book for 
the omeg table. Contains many tabulated di- 
mensions of those details of machinery which are 
of frequent occurrence, and manv suggestions 
derived from the author’s wide experience. 158 
534x104 in. pages. 91 illustrations and many use- 
ful DU icrccs ssanchehusceteteed wcsensuaned $5.06 


Compressed Air ; Practical Information Upon Air 
Compression and the Transmission and Applica- 
tion of Compressed Air. Frank Richards. 189. 
About the only bock in print that supplies the infor- 
mation on this important subject that so many 
are in search of. A practical book without mathe- 
matical ornamentation. 195 5x7 in. pages. 2% 
illustrations and diagrams, with many useful 
tables $1.50 


Mechanical Drawing. A. K. Cross. 1895. A good 
book for evening classes in drawing or for any one 
who wants to go italone. A liberal supply of prac- 
tical examples. 197 pages, 544x8in....... i Sic0e 


The Steam Engine. Geo. C. V. Holmes. 189. 
An excellent English treatise on the construction 
of the steam engine. Rules for proportions are 
given in algebraic signs. 528 44x 634-inch pages; 
ee cic cunccatinmnnawrnrbenbeunien $2.00 


Catechism of the Locomotive. Forney. 1890. 
Enlarged. Illustrated. 50,000 seld. Every begin- 
ner wants it, and every locomotive engineman 
ought to have it. 800 534 x8 in. pages. ...... $3.s¢e 


How to Save [Money in Railroad Blacksmith 
Shops by the Use of Bulldozer and Helve Ham- 
mer. Reynolds. 40 illustrations of dies and 
work. Very valuable to shop manager and fore- 
man blacksmiths. 20 6x9in. pages...... ..... asc. 


Steel—A Manual for Steel Users. Wm. Metcalf. 
1896. This is an excellent and practical book, and 
will be found especially well rd mie to help those 
who must select and buy or forge, temper and use 
tool steel. Based on the experience of one of the 
highest authorities on steel. 169 434 x 74-inch 
pages; Illustrated; cloth binding............. 2.00 


Machinery Pattern Making. P.S. Dingey. 1892. 
Most of the matter in this book first appeared in the 
AMERICAN MACHINIST, but has been revised and 
additional itemsincluded. It is based on practical 
experience by the author. Few pattern makers 
will fail to find useful points in it, and most of 
them will find it very useful. 110 434 x 74-inch 
pages; 170 illustrations; cloth binding........ $2.50 


Theoretical Mechanics. J. Edw. Taylor. An in- 
troduction to the study of theoretical mechanics. 
Clear, easily understood. Good book for begin- 


eee ee eee ee ee ee ee ee ee 


ners. Numerous problems to be worked out. 264 
ee Te III oo 6.65.0 0.0.0.0 0050 0606090s 800000 $1.00 
A Text Book of Free-hand Lettering. Frank 


T. Daniels. 1895. A sensible book on lettering 
with instructions that will pe areal help. 34 
534 x 744-in. pages and 13 ful 75c- 


Elements of Mechanical Drawing. Gardner C. 


Anthony. 1895. An excellent book covering pro- 
jections, intersections of surfaces and other geo- 
metrical problems. 98 534 x 7in. pages and 32 
PD cbenicstsecedcss s60c0esseneens $1.50 


A Text Book of Machine Drawing. Gardner 
C. Anthony. 1896. A book on machine drawi 
pure and simple. The samples are practical an 
good. 50 534 x 7Min. pages and 16 full-page 
DN ak05i0eehectiinns. 06d0cinderressonen: Saswes $1.20 


The above three books form a technical draw- 
ing series. The beginner should have all three, 
unless he is already a fair letterer, in which case 
the first one may be omitted. 


Gas, Gasoline and O# Vapor Engines. G. D. 
Hiscox. A new book with fullest up to-date infor- 
mation onthe theory and construction of all styles 
of these engines......... ; $2 50 
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ENGINES, STEAM. 


Ames Iron Works, Oswego, N ‘ 
Forbes & Co., W D., Hodoken, N J. 
Frick Co.. The. Waynesboro, Pa 
Toomey, Frank, Philadelphia, Pa. 


FEED WATER HEATERS AND 
PURIFIERS. 


Taunton Locomotive Mfg. Co., Taunton Mass 


FITTINGS, PIPE. 


Kelly & Jones Co., New York. 

Tight Joint Co., New York 
FLANGES. 

Tight Joint Co., New York. 


FOREIGN EXCHANGE. 


Brown Bros. & Co., New York 


FORGES. 
Buffalo Forge Co., Buffalo, N. Y. 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass, 


FURNACES, GAS. 


American Gas Furnace Co., New York 


GAGES. 


Ashcroft Mfg. Co., 

Rogers’ John M., 
Gloucester Ci ity, N. 

Wyke & Co., J., East Boston, Mass. 


GEAR CUTTERS. 


Gould & Eberhardt, Newark, N. J. 
Brainard Milling Machine Co., Boston, Mass. 
Brown & an eg we Co., Prov idence, R. J 
Starrett Co., L. S., Athol, Mass. 


New York, 
Boat, Gauge & Drill Works, 
N. j. 


GEAR CUTTER-CUT TER GRINDERS. 


Gould & Eberhardt, 
GEARS. 


Bilgram, Hugo. Philadelphia, Pa. 

Boston Gear Works, Boston. Mass. 

Grant Gear Works. Boston Mass. 

New Process Raw Hide Co., Syracuse, N. Y. 

Shriver & Co., T., New York. 
GRAPHITE, LUBRICATING. 

Dixon Crucible Co., Joseph, Jersey City,N J. 
GRINDING AND POLISHING 

MACHINES. 


Builders Iron item. Providence, R. I 
Diamond Machine Co., Providence, R. I. 


GRINDERS, CENTER. 
Barker & Co., William, Cincinnati, O. 


GRINDING MACHINE, CUTTER. 


Cincinnati Milling Machine Co., Cincinnati, O 
Davis & Egan Machine Tool Co. . The, Cincin- 
nati, O. 


GRINDING MACHINE, UNIVERSAL. 


Cincinnati Milling Machine Co., Cincinnati, O. 


GRINDSTONES. 


Mitchell, Wilson, 


HACK SAWS. 


Q.&C Co., Chicago, Ill 


HAMMERS. 


Bement, Miles & Co, Philadelphia, Pa 
Bliss Co., E. W., Brooklyn, N. Y. 


HANGERS. 
Prybil. P.. New York 
Sellers & Co.. Inc., Wim 


INDEX CENTERS. 
Cincinnati Milling Machine Co 
INDICATORS. 
Ashcroft Mfg. C 
INJECTORS. 
Penberthy Injector Co., 
JACKS, HYDRAULIC. 
Watson-sStillman Co., New York 
JOINTS, UNIVERSAL. 
Vanderbeek Tool Works, 


KEYWAY CUTTERS. 


Baker Bros., Toledo. O. 
Mitts & Merrill, Saginaw, Mich 


LADLES, 


Whiting Foundry Equipment Co., 


Newark, N. J. 


Philadelphia, Pa. 


., Philadelphia, Pa, 


New York 


Detroit, Mich. 


Hartford Conn. 


Harvey, Il) 


, Cincinnati, O 





Rolling Mills 


Fitted with 











Roller Bearings 
For 
High Speed 
Continuous 
Running 





Wire Flattening Mill. 


WE MANUFACTURE 


20 Sizes of Punching Presses. 


4 Sizes of Broaching Presses. 
16 Sizes of Drop Presses. 
6 Sizes of Foot Presses. 
4 Sizes of Screw Presses. 


7 Sizes of Wire Drawing Machines. 





ROLLING MILL PLANTS 
EQUIPPED COMPLETE. 





Photos on Application. 


Mossberg & 
Granville Mfg. Co., 


Providence, R. I. 





LATHES (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford, IL 
Bement. Miles & Co., Philadelphia, Pa. 
Blaisdell & Co., P.. Worcester, Mass 
Bradford Mill Co., The. Cincinnati, O 
Bullard Machine Too! Co., Bridgeport. Conn, 
Cooke Machinery Co., New York 
Davis & Egan Machine Too! Co., 
nati, O 
Dietz, Schumacher & Boye, Cincinnati, O. 
Fifield Tool Co., Lowell. Mass 
Fitchburg Machine Works, Fitchburg. Mass. 
Harrington & Son Co., E., Philadelphia, Pa 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mach. Co., Springfield, Vt. 
Le Blond, R. K., Cincinnati, O 
Lodg« & Shit ley Mch ToolCo 
McCabe, J. J.. New York. 
Montgomery & Co., New York 
New Teves Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Ober Lathe A ».. Chagrin F alls, Oo 
Oliver, W. V Buff: ilo, N 
Pratt & Whi i. Co. . Hartford, Conn. 
Prentiss Tool & Suj pl ly Co., New York 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co., Cincinnati, O 
Seneca Falls Mfg. Co., Seneca Falls, N. Y 
Warner & Swasey, Cleveland, O 


LUBRICATORS. 


Kelly & Jones Co., 
Lunkenheimer Co., Cin 


The, Cincia 


. Cincinnati, @ 


New Yor} 
nnati, UO 
MACHINE TOOLS. 

Bement, Miles & Co., Ph a Iphia . Pa 

Pond Machine Tool Co Pla eld, N 

Sellers & Co., Inc., Wm., Phi ladelphia, Pa 
MACHINISTS’ TOOLS AND SUPPLIES. 


Besly & Co., Chas. H., 
MILLING CUTTERS. 
Cincinnati Milli ng Mi achine Co., Cincinnati, O. 


Erlandsen, J.. New York. 
Ingersoll Milling Mi achine 


Chicago, Il. 


Co., Rockford IM 


Reinecker r E., Chemnitz-Gabienz, Wei 
many 
Starrett Co, L. S., Athol, Mass 
MILLING MACHINES. 
Adams Co., Dubuque, Ia 
Beaman & Smith. Providence, R. I 
Bement, Miles & Co., Philadelphia, Pa 
Brainard Milling Machine Co., Boston, Mass. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Clough, R. M., New Haven, Conn 
WVavis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Forbes & Co.. W. D. 
Fraser Mac re We 
Garvi n ha hine Co., 
Hill, ¢ ark &C Boston, 
ra De ll Mi ‘ie hine C 
Kempsm th Mc 1. Tool Co., 
Mergenthaler & Co., Ott 
Mossberg & Granville Mfg. Co., 
RI 


Hoboken, N. 7 
rks, Cleveland, O 
New York 
Mi iss, 

Rockford, Ifl 
Milwaukee, Wis 
Baltimore. Md 
Providence, 


Prentiss Tool & Supply ¢ New Haven,Cone 
Aceu Co., F. E., Worcester, Mass. 
MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N,. J 
MOTORS, ELECTRIC. 
Bullock Elec. Mfg. Co., Cincinnati, O 
Crocker-Wheeler Electric Co., New York. 
Dallett & Co. , Thos. H.. Philadelphia, Pa. 


General Elk Co., Ne 


NUTS, FINISHED. 


Trump Bros. Machine Co., Wil 


w Yor 


mington, Dei. 


OIL CUPS. 

Lunkenheimer Co,, Cincinnati, O 
PACKING. 

Peerless Rubber Mfg. Co., New York 


PAINTS, FIRE-PROOF. 
Johns Mfg. Co., H. W., New York 


sags Lelie ome EYS. 


Dodge, 1. T., Washington, 
Dyer & Dri scoll, New York. 
Gooch, Charles J., Washington, D. C. 

Noves, Henry F., New York 

Wedderburn & Co., John, Washington. D. C 


PATTERN MAKERS’ MACHINERY. 
Whitoey, a B: A . D.. : “ inche 
PE2?FORATED METALS. 


4arrington & King Perforating Co 
Chicago, I 


D.C, 


ndon, Mass 


The, 
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PHOSPHOR BRONZE, 


Phosphor Bronze Smelting Co., Ltd., Phila 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co., Bridgeport, Conn. 
Curtis & Curtis, Bridgeport. Conpr. 
Pedrick & Ayer Co., Philadelphia, Pa. 
Saunders’ Sons, D., Yonkers, N. \. 


PIPE, WROUGHT. 
National Tube Works, McKeesport, Pa 


PLANERS. 

Bement, Miles & Co., Philadelphia, Pa. 

Davis & Egan Machine Tool Co., ‘The, Cincir- 
nati, O. 

Detrick & Harvey Mach. Co.. Baltimore Md. 

Gray Co., G. A.. Cincinnati. O. 

Hendev Machine Co., Torrington, Conn. 

Hill. Clarke & Co.. Boston, Mass 

McCabe, J. J.. New York 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton O 

Niles Tool Works Co.. New York. 

Pratt & Whitney Co, Hartford, Conn. 

Prentiss Tool & Supply Co.. New York. 

Whitcomb Mfg. Co.. Worcester, Mass 

Whitney, Baxter D:. Winchendon, Mass. 

Wilson, W. A., Rochester, N, Y. 


PRESSES, DIES, ETC. 
Bliss Co. E W., Brooklyn, N. Y. 
Bremer Machine Co.. G. J., Kalamazoo, Mic} 
Mossberg & Granville Mfg. Co., Providence, 
ae 
Stiles & F me 1 Pres 


ss Co.. Watertown, N. Y. 


Toledo Machine & Tool Co., The, Toledo, C. 
PROTRACTORS. 

Coffin & Leighton, Svracuse, N. Y. 

Kelsey, ID). J., New Haven, Conn. 


PULLEY BLOCKS. 


Gebr. Bolzani, Berlin, Germany 


PUNCHES AND SHEARS. 
Bliss Co., E. W., Brooklyn, N. Y. 
Davis & Egan Machine Tool Co., Cincinnati,O. 
Long & Allstatter Co., Hamilton, O. 
New Doty Mfg. Co., Janesville. Wis. 
Pedrick & Ayer Co., Philadelphia, Pa. 


RACK CUTTING ATTACHMENT. 


Cincinnati Milling Mach. Co., 


RAW HIDE. 


New Process Raw Hide Co.. Svracuse, N. Y 
Shultz Belting Co., St. Louis, Mo. 


REAMERS. 
Mergenthaler & Co., Ott. 
Rogers, John M. Boat. 

Gloucester City, N 


RIVETING MACHINERY. 


Adt & Son, John, New Haven, Conn 
ROLLER BEARINGS. 
Hyatt Roller Bearing Co., 


ROLLING MILLS. 


Mossberg & Granville 
R. I 


Cincinnati, O. 


Baltimore, M4, 
Gaye & Drill Works, 


Newark, N_ J. 


Mfg. Co., Providence, 


RUBBER GOODS. 
Peerless Rubber Mfg. Co., 
RULES, STEEL. 
Coffin & Leighton 
SAWS, HACK, 
Oo. & C. Co. 
SAWING MACHINES, METAL, 
Q. & C. Co., 


Columbia University. New York. 
International Correspondence Schools, Scrai - 
ton, Pa 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, I] 
SCREW MACHINES (see Turret Lathes’. 

— MACHINE. 


icinnati Screw 
Hubbell, Harvey. 


New York. 


Svracuse, N. Y 


, Chicago, Ill 


Chicago, Il. 


and Tap Co., C 
Bridgeport, 


Incinnati, O 
Conn. 


Worcester Machine Screw Co., Worcester 
Mass. ° 
SEPARATORS. 
Springfield Separator Co,, Springfield, Vt 


IT WILL NOT DECEIVE. 





VALVE-DRIP 
Automatic Water Gage 


is the only automatic water gage in which the auto- 
matic valve cannot be made to stick and so show a 


FALSE WATER LEVEL. 


SEND FOR DESCRIPTIVE CIRCULAR .. 


PENBERTY INJECTOR CO., 





Autowatic WATER GAGE. 


124 SEVENTH STREET, . DETROIT, MICH 
Largest Injector Manufacturers in the World. 





COMBINED DRILL AND COUNTERSINK 


FOR CENTERIN 


— J.T.SLOCOMB&C0.,.-— 
PROVIDENCE,R.1I. U.S.A, 











WOODWORKING! HA 
‘\ 


MACHINERY U'S°A: 

















ALMOND 
DRILL CHUCK. 


Sold at all Machinists’ 
Supply Stores. 
T. R. ALMOND, 
83 & 85 Washington St., 
Brook.yn, N. Y. 








lwo BELT&GEARED 
FEED 


LARGE RANGE 
Pear|&Plum, CIN’TI, O. 


GRINDSTONES FOR MACHINE SHOPS. 


WILSON MITCHELL, 310 N. 4th St., Phil., Pa. 


Send for ‘‘ Grinding instead of Planing.” 


















Automatic Solid Die Bolt 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “ A.”” 
Webster & Perks Toot Co. 
Cor, Spring and Monroe Sts., 
Springfield, Ohio. 
This Style of 


GEAR CUTTER 


Will cut good Bevel and 
Miter Gears at one cut 
as well as Spur Gears. 
Made for any pitch or 
teeth, by, 


R. M. CLOUGH, 


New Haven, Conn. 











SHAFTING, ETC. 


Pryibil, P. New York. 
Sibley & Ware, South Bend, Ind. 


SHAPERS. 
Bement, Miles & Co., 
Vavis & Egan Machine Tool Co., 

nati, O 

Gould & Eberhardt. Newark, N. J 
Hendey Machine Co., Torrington, Conn. 
Hill, Clark & Co., Boston, Mass 
McCabe, J. J.. New York. 
New Haven Mfg. Co . New Haven, Conn 
Pratt & Whitney Co.. Hartford. Conn 
Prentiss Tool & Supply Co , New Haven,Conn 


SHEARS. 
Bethlehem Fdy 
lehem, Pa 
SLOT TERS. 


New Haven Mfg. Co., 


SOLDERING FLUID. 


Elliott Chemical Works, 


SPECIAL ne 
Bliss Co... E . Brooklyn. N. Y 
Rovers, J A, Mt. Boat. Gage & 

Gloucester City, N. J 


STEAM BOILER INSURANCE, 
ae ee Steam Boiler Ins. & Insp. Co., 
ord, Conn. 


STEEL. 
Crescent Stee] Co.. Pittspurg. Pa. 
Jessop & Son., Wm.,. New York 
Jones & Co, B M., Boston, Mass 
Pittsburg Tool & Steel Co., Pittsburg, Pa 


TAPPING ATTACHMENT. 
A eo bangs A 
*lainfield, N. J 


Philadelphia, Pa 
Ihe, Cincin 


& Machine Co., South Beth- 


New Haven, Conn 


Newton, Mass 


Drill Works, 


Hart 


Errington, F 
Union Tire Co.,, 
TAPS AND DIES. 


McFadden Co., Philadelphia, Pa. 

Saunders’ Sons, D., Yonkers, N. Y 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield. Mass. 


TOOL CATALOGUE. 
Armstrong Bros.’ Tool Co., 
Strelinger & Co., Chas. A., 

TOOL HOLDERS. 
Armstrong Bros. Tool Co , ¢ ‘hic ago. lll 
Gould & Eberhardt, Newark, 

Walker, John, Chicago. Il. 


TOOLS, MECHANICAL, FINE. 


Chicago, Il] 
Detroit, Mich. 


Standard Tool Co., Athol, Mass 
Sawyer Tool Co., Athol. Mass. 
Starrett Co, L.S, Athol, Mass 


TURRET LATHES (Screw Machines). 


Bardons & Oliver. Cleveland, O 

Bement, Miles & Co., Philadelphia, Pa 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Bullard Machine Tool Co.. Bridgeport. Conn. 

Cleveland Machine Screw Co.. Cleveland, O. 

Davis & Egan Machine Tool Co., The. Cincin- 
nati, O ; 

Dreses, Mueller & Co., Cincinnati, O. 

Garvin Machine Co., New York. 

Jones & Lamson Machine Co., Srringfield. Vt. 

Lodge & Shipley Mch. Tool Co., Cincinnati, O, 

Warner & Swasey, Cleveland, re) 


VALVES. 
Jerkins Bros., New York. 
Kelly & Jones. New York 
VALVES, POP SAFETY. 


Crosby Steam Gage & Valve Co., Boston, Mass 


VENTILATORS. 


Pancoast Ventilator Co., 


VISES. 
McCabe J. J.. New York 
Niles Too] Works Co. New York. 
Wyman & Gordon. Worcester, Mass. 


WATER MOTORS. 


Backus Water Motor Co.. Newark, N. J. 


WIRE MACHINERY. 
Adt & Son, John. New Haven. Conn. i 
Goodyear, 5. W Waterbury Conn. 
Mossberg & Granville Mfg. Co., Provi 

R. I 


Philadelphia, Pa 


lence, 


VOODWORKING MACHINERY. 
Bentel & Margedant Co.. The, Hamilton, O 
j}. A. Fav & Evan Co.. Cincinnati, O 
Pryihil P,New York 
Whitney, Baxter D. Winchendon, Mass 


WORM GEARS. 
Albro-Clem Elevator Co, 
Morse, Williams & Co., P 


Philadelphia, Pa 
hiladelphia, Pa 
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eeeeceaewaeeee Baxter D. Whitney er ov Iv ovo! 
Planing Planing 
Machine Machine 
) ‘Intrinsicalf ° . 99 ) 
ntrinsically meritorious 
¢ a ( 
) j 
¢ ¢ 
) ) 
, e 
] ) 
e e 
¢ e 
) 
e ¢ 
; ) 
¢ ¢ 
) , 
¢ ¢ 
2 . 
> > 
& Anent Pressure Bars. 
= ® 

<= . ° dee ° ‘ ‘ 
= They are made so as to give to the inequalities of the lumber in all directions. The Bars md 
. are placed one at each side of cutter head, and by their peculiarities of construction, press * 
© __ison the work at the nearest possible point to the edge of the cutter; the relative positions + 
tr of the pressure bars and cutters always remaining constant regardless of the thicknessof 5. 
= stuff, or amount of cut. A machine thus equip- 
z= ped has the important advantage of planing © 
stuff less than 3” long Revolving Without clipping the - 
e ends. The front pres Cutter Head sire bar will be seento e 
¢ have a flexible spring under it which extends ¢ 
4 back toward the cutter and very close to the line py 
( of motion of the latter. We should be pleased to é 
’ send a sample of the work put forth by this ; 
2 planer. Another feature of this planer is found in - 
¢ = the cutter head. This is made from the best tool b 
2 steel, having a more sat isfactory temper and > 
¢ greater rigidity thanthe _— cheaper steel ordinarily ¢ 
yi entering into the mak ing of this important ) 
, detail of a planer, and in consequence of the attention bestowed upon it the liability of { 
‘ deformation and consequent heating is practically an unknown quantity. S 
. « 
¢ ee P4 ee ¢ 
. . 
: The treatment in a manner comprehensive of the ¢ 
many meritorious features attendant on this planer is 
i) utterly impossible in the limited space here commanded. d 
¢ The whole* story told at length,comes to you on request. ¢ 
‘ --P4.. 4 
¢ ¢ 
“ ) 
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CROS BY. INDICATOR. 


Tells whether user 

is getting best re- 

sults from engine. 
* 


Pop Safety 
Valves, 
Branden Pump 
Valves, 





Recording 
Gages. 
wos Crosby Steam Gage and Valve Co, 
— Main Office & Works, Boston, Mass. 


Stores -Boston, New York, Chicago, London, 


SCREW-CUTTING DIE HEADS 
SELF-OPENING AND ADJUSTABLE. 


The only mechani 

cally correct automatic 
die head on the market 
All leverage entirely 
overcome, Makes a 
full and perfect thread 
in one cut, and besides 
it can be accurately 
adjusted. Saves soper 
cent. intime and wear over solid dies, 

Made for cutting from No. 17 wire gauge to ¢ 
in. diameter, and arranged for any style cf 
thread. 

Adopted by all principal manufacturers of 
bicycles and bicycle fittings throughout the 
country, WHY? 

Write us for particulars and prices. 
GEOMETRIC DRILL CO., New Haven, Conn. 

FOR SALE BY 


HILL, CLARKE & CO., Boston, Mass,, and Chicago, II1. 
THE GARVIN MAC ‘HINE co., New York and Philadelphia. 











RK. HOFFELD & CO,, Buffalo, N.Y. 
SYRACUSE SU PPLY CO,, Syracuse, N, Y. 
DAVIS & EGAN MAC HINE TOOL CO., Cincinnati, O. 
CALLEN DER & PATTERSON, Dayton, 0. 
McDOWELL, STOCKER & CO.,, Chicago, Ill. 
IN EUROPE BY 
CHAS. CHURCHILL & CO., London and Birmingham, Eng 
WHITE, CHILD & BENEY, Vienna, Austria, 
de FRIES & CO., Dusseldorf, Germany. 














E.W.BLISS CoO. 


I Adams Street, BROOKLYN, N.Y. 


Address EUROPEAN CORRESPONDENCE to 
A. WILZIN, 30 Bd. Haussmann, PARIS, France. 


eee 
DESIGNERS and BUILDERS 


Presses, Dies, 
Drop Hammers 


AND 


SPECIAL MACHINERY, 


“BLISS” Patent Trimming 
Presses. 


hese presses are made in four sizes, with and 
without gearing. They are especially designed for 
trimming Drop Forgings, either hot or cold. They 
are also well adapted to any work incutting, piere 
ing and forming Sears blanks. In Bicycle Work 
they are used for heavy punching and piercing of 
blanks used for — kets, cranks, crank hangers 
made of sheet steel, and also for shaping and stamp 
ing sheet metal connections. The shafts are ex 
ceedingly large (4-7 inch diam.), the slides very long 
(22-27% feet) and carefully fitte d, the cluteh instan 
taneous and of recently improved design, and the 
frame extremely massive. The adjustment com 
bines long range with great solidity 


NEARLY ALL THE BEST FACTORIES USE THEM. 
eee 








Correspondence Solicited. 


No. 754% “ BLISS” Trimming Press (Patented), 


Owning and Operating THE STILES & PARKER PRESS COMPANY. 











7 e 
‘ ° “ 
4 
Compound Automatic Edson Pressure 
- x = 9 P ~ 
Belt Air Compressor. kecording ana Alarm Gauge. 
% Ca 
Made for 
Steam, No 
Ammonia, Plant 
Air, Gas, complete 
Water and without 
Hydraulic one. 
Pressures. 
For Suop USE, TO OPERATE HOISTS, ETC. a 
. dp oe 
A very successful and durable Machine—stops and 
starts as required—no more power used than necessary 
to keep the pressure. This Machine, along with our 
great variety of hoisting devices, is being extensively 250 in use on Standard Oil Co.’s Pipe Lines. 
used by the most progressive shops. 80 “* “ * THlinois Steel Co.’s Boilers and Furnaces. 
x ; 14 ** ** “ Brooklyn, N. Y., Water Mains. 
WRITE FOR FORMS 5 AND NOVELTY Address Sole Manufacturers, 
, = XN 
A Yr > r,Yra > . wo Nl< ac - o S 
PEDRICK & AYER CO.. The Ashcroft eigen Ci 
1001-1003 Hamilton Street, PHILADELPHIA, PA. i SS A 
. 60 South Canal Street, 47 Pearl Street, 424 Telephone ‘+ “oe 
Pee eee ree : seta Chicago, II. ‘Boston, Mass ittsburgh, Pa 
MANNING, MAXW ELL & MOORE, Selling Agents, Send for our special pamphlets on Gauges, Indicators, 
111 Liberty Street, New York. etc., sent free. 
ey a 
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The Cooke Machinery Co. 


167 Washington St., New York, N.Y. 


(Bet. Cortlandt and Liberty 


Metal-Working Machinery 


OF ALL KINDS. 


Lathes, Planers, Shapers, Drill Press, Screw Machines, Milling 
Machines, Grinding Machinery, etc., etc. 


ENGINES, BOILERS, SHAFTING, HANGERS, PULLEYS and SUPPLIES for Machine Shops, 
Railroads, Contractors, Mines and Factories. 


Write for Catalogues A, B and C. 


BROWN BROTHERS & Co. 


59 Wall Street, NEW YORK. 





BUY AND SELL 


ito SOUTH Africa 


AS WELL AS ON 
EUROPE AND AUSTRALIA. 


issue Commercial and=Travelers’ Credits, Available in All 
Parts of the World. 








HORIZONTAL FROM Sal ace Sie Gites 
BORING 5 SIZES {o'SIX THE NEWARK MACHINE TOOL WORKS, 
MACHINES SLA TER NEWARK, N. J. 

Lathes, 

Planers, 


Screw Machines, 
Milling Machines 
Shapers, 

Drills, 

| __ Radials, 

som, Boring Machines 
I Slotters, 





Machines. 


Prentiss Crank Shaper 


Prentiss Tool and Supply Company, 


115 Liberty Street, New York. 


62 and 64 South Canal Street, Chicago, Ill. 





LUNKENHEIMER’S 


Boiler Oil 
Injectors 





THE LUNKENHEIMER CO., 
CINCINNATI, O. 
NEW YORK OFFICE, 10S Havemeyer Building. 


EUROPEAN STORE, 35 Gt. Dover Street, 
LONDON, S. E. 


PATENT your IDEAS! 


The simplest ideas if properly patented will 
frequently yield large profits 


PHIL. T. DODGE, Patent Attorney. 


ide- marks, ete 


WASHINGTON, D.C 








U.S. and Foreign Patents. Tr 
LOAN AND TRUST BUILDING, 


"© SKINNER 
CHUCKS 


Are carried in 





stock or will be 
furnished by the 
leading 


Machinery 
and 
Machinists’ 
Supply 
Houses 


both in this 
country and 
Europe. 


Catalogs, 





prices and dis- 
counts will be 
furnished on ap- 


plication to the 





manufacturers. 


FACE PLATE JAWS. 


The Skinner Chuck Co. 


New Britain, Ct. 


WAREHOUSE, 94 READE STREET, NEW YORK. 











Pittsburg Tool Steel Co., 


Ferguson Block, Pittsburg, Pa. 


Brand of Steel. 


0.69 Damascus Process 


Elastic Limit. 


119.650 


CORA TIS TEST AT PITTSBURG LABORATORY. 


Reduction, 


Elongation, 


Tensile Strength, 


179.600 13.06 
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60-inch Boring and 





Turning Mill. 


Branches : 


NEW YORK, 
BOSTON, 
PITT 











CHICAGO, 
PHILADELPHIA, 
SBURG. 


The Best of the Labor Saving Tools. 


Boring and Turning Mills, 
From 30 Inches to 30 Feet Swing. 


Correspondence Solicited. 


THE NILES TOOL WORKS COMPANY, 


Main Office and Works, HAMILTON, OHIO. 

















These Machines 
are sold 

by the following 

Agents: 


THE iy A. ” GRAY co. CINCINNATI, O. 


HILL, CLARKE & CO., 14 South Canal St., Chicago, Ill. 

STRONG , CARLIS LE & TURNEY CO., 193 Bank St, Cleveland, 0 
E. A. KINSEY & CO., 331 West Fourth St., Cincinnati, 
THOS, K. CAREY & BR 8S. CO., 26 Light St., nw ore dig 
J.J. McCABE, 14 Dey St., New York City. 

PACIFIC TOOL & SUPPLY CO., 102 First St., San Francisco, Cal, 
SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 


Md, 


CHAS. CHURCHILL & CU., Ltd., London and Birmingham, England. 





Ni Mam Ie Mis 6 WY OC Suap PHILADELPHIA. 


W TOOL GRINDER, No. 2? 
CENTRIFUGAL SAND MIXER? 
VICARS’ MECHANICAL STOKER? 


HAVE 


YOU 
EXAMINED gm 


THE 
THE 
THE 


NEW 













FITCHBURG 


MACHINE WORKS. | ®ve 
FITCHBURG, MASS., U.S.A. live 
FOREIGN TRADE SOLICITED spindle. 


IMMEDIATE 


TAPER LATHES ("' 
CRANE DRILLS. 
Hor. BOR. & DRILL. MACH. 
BiG PLANERS. 
UPRIGHT DRILL 
RADIAL DRILL 
CANG DRILL 


R 
i 


Sent Free 


CATALO‘ 


DELIVERY. 
FITCHBURG ”’) 





x 
We Claim 


—@ 
that it will do more work 
than any similar tool in the 

market No danger of 
breaking tools 









THE UNION TIRE CO. 
PLAINFIELD, N. J. 


Drilling 294d Tapping 
Attachment. 


Dri'ls 





PATENT ENTIRELY AUTOMATIC 


GEAR CUTTERS & 
66 RADIAL DuPLEX”’? GANG CUTTERS. 





GOULD & EBERHARDT, 
NEwaRK, NEw JERSEY, U.S.A. 


Joun Lana & Sona, Johnstone, Scotland 
Scuucuarpr & Scuutts, Berlin, Vienna, Brussels. 


Foreign 
Agents: 


G. Ke 
{ Warrs, Curcp & Bensy, Vienna, Aus, Shaper Agents. 





(NAMO 
BELTINGs 


WOVEN EATER. 


EXPORT TRADE 
A SPECIALTY. 





“SHULTZ PATEN 


ST. LOUIS, MO. 





SENO FoR 
CATALOGUE: 


CLAYTON ARs 


CU HPRESSR WoRKS 


26 Grtianat st 











»ePPEN & Co., Moscow, Russia, Shaper Agents. 





NEW YORK. 
WHEELS 


GEA R CUTTING 
Grant Gear Works, 
125 South um Street, 
HILADELPHIA. 

6 ee Street, 
BOSTON, 

8 Seneca rrest 
CLEVELAND. 


Send fer Catalog. 

















2x 24 lat Turret Lathes 


now ready for pre oy hipment, equipped withe 
plete outfit of tools, including the Automatic Die 
JONES & LAMSON MACHINE Co., 
SPRINGFIELD, VT., U.S. A. 
Builders and Sole Selling Agents 
vr America. 

Representative for Germany, Switzerland, Austria- 
Hungary, Russia, Holland prs, Belgium: M. KOYEMANN, 
Charlottenstrasse 112, Dusseldorf, Germany. England 
Henry KELLEY & Co., 46 Pall Mall, Manchester, 


~ ACME 


, Machinery Co 


Sole 












MANUFACTURERS ( OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. + 


ALSO SEPARATE 
HEADS AND DIES. 


SET~’o CAP SCREWS 


PINCINAT SCREW TAD ( 


STANDARD 4r° SPECIALS. 
CINCINNATI,O.,uU.S.A. 


FOR ENGINES Ano MACHINERY. 


















PAWLING & HARNISCHFEGER, 


163 Clinton Street, MILWAUKEE, WIS. 


MANUFACTURERS OF 


Twist Drills, Reamers ana Taps 


CLEVELAND. OHIO. 
Spring Cotters and Flat Spring Keys. 








